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Preface

This publication contains the doctrine, organization, tactics,
techniques, and procedures required to manage field
artillery target acquisition (TA) organizations, systems,
personnel and equipment. It updates information formerly
contained in FM 6-121 and incorporates emerging doctrine
and information about targeting, the military decision
making process (MDMP), new equipment, and Advanced
Field Artillery Tactical Data System (AFATDS)
considerations as they apply to the functions performed by
the targeting officer and the radar section leader.

The material contained in this manual applies to all
personnel involved in the targeting and target acquisition
process. These personnel include:

e Maneuver commanders and their staffs.

o Field artillery commanders and their staffs.

o Fire support element (FSE personnel).

e Members of division artillery and FA brigade
tactical operations centers.

o Personnel assigned to target acquisition batteries,
target acquisition detachments, and radar platoons.

e Other personnel involved in the targeting or
intelligence processes.

This manual describes current and emerging TA
organizations. These organizations include target
acquisition batteries and radar platoons of active and
reserve components, the corps target acquisition
detachment (CTAD), radar platoons of the interim brigade
combat team (IBCT) and interim division artillery
(IDIVARTY), and the STRIKER platoon. Technical and
tactical considerations for employing weapons locating
radars are discussed in detail. This includes the AN/TPQ-
47 that is currently being developed. New information
contained in this manual includes duties and
responsibilities for key TA personnel, rehearsals, stability
operations and support operations, rotary and fixed wing
radar movement procedures, and automated target data
processing. The methodology used by weapons locating
radars to acquire, track and locate threat weapon systems is
also discussed.
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Users at different echelons will focus on different chapters
and appendices based on their specific mission
requirements and operational focus. Chapter 1 discusses
targeting, MDMP, and rehearsals from a target acquisition
viewpoint. Chapters 2 and 3 provide information about TA
organizations and TA personnel duties and responsibilities.
Chapter 4 is focused on the technical aspects of employing
weapons locating radars and the associated requirements.
Chapter 5 discusses tactical employment and management
of radar systems. This chapter provides information
required for commanders and their staff to effective employ
radars in support of military operations. Finally, Chapter 6
discusses stability operations and support operations and
associated radar employment considerations. The
information in the supporting appendices provides the
additional technical information and procedures required to
facilitate the effective employment of radar systems.

The provisions of this publication are the subject of the
following North Alantic Treaty Organization (NATO)
Standardization Agreements (STANAGs) and Quadripartite
Standardization Agreements (QSTAGS):

e 2008/503, Bombing, Shelling, Mortaring, and
Location Reports.

e 2029/514, Methods of Describing Ground
Locations, Areas, and Boundaries.

The proponent of this publication is Commandant, US
Army Field Artillery School (USAFAS), ATTN:
Requirements Development Determination and Integration
(ATSF-FD), Fort Sill, OK 73503-5600.

Unless this publication states otherwise, masculine nouns
and pronouns do not refer exclusively to men.
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Chapter 1

Targeting, Target Acquisition, and the Military
Decision Making Process

This chapter provides an overview of targeting fundamentals, field
artillery target acquisition processes, and target acquisition integration into
the military decision making process (MDMP). Target acquisition, by
nature, is an integral part of the targeting process and requires the
interaction among many groups within a given organization. Field artillery
target acquisition plays a key role in the targeting process. Without
accurate targeting data, indirect fire systems are of limited value.
Targeting is a command responsibility that requires the participation of
key members of maneuver and field artillery coordinating and special
staffs. It is a critical component of the MDMP that focuses battlefield
operating systems to achieve the commander's intent. As such, the
targeting process focuses on mission requirements. The mission,
commander's intent and guidance drive the targeting process. These inputs
allow unit personnel to determine the targets to be engaged, how to locate
and track the targets, when and how to engage the targets, along with
determining if, when, and how target assessment will be accomplished.
The methodology used to drive the targeting process is Decide, Detect,
Deliver and Assess (D3A). This chapter discusses D3 A, the role of field
artillery target acquisition (TA) and how TA fits into the MDMP process.

DEFINITION OF TARGETING

Targeting is the part of the military decision making process used to focus
battlefield operating systems (BOSs) to achieve the commanders intent.
The methodology used to translate the commander's intent into a plan is
decide, detect, deliver, and assess. The functions associated with this
methodology help the commander decide what to attack, how to acquire
those targets, and when those targets are acquired, how to attack them in a
way that disrupts, delays or limits the enemy's ability to achieve his
objectives. Simply stated, fargeting is the process of selecting targets and
matching the appropriate response to them, taking account of operational
requirements and capabilities.

TARGETING METHODOLOGY

Targeting is a combination of intelligence functions, planning, battle
command, weaponeering, operational execution and combat assessment
(CA). The D3A methodology facilitates the attack of the right target at the
right time with the most appropriate asset. Integral to this process is target
tracking. Tracking is essential to the detect and deliver functions. Tracking



DECIDE

also impacts the ability to assess a target and implement subsequent
reattack decisions. Targeting is a continuous process that maintains pace
with the dynamics of an ever-changing battlefield situation. In addition to
the enemy situation, the inputs that drive this process come from higher
headquarters' plans and orders. Specifically, they are the mission, intent,
and specified/implied tasks.

The first and most important step in the targeting process is the decide
function. Deciding the targets to be attacked provides the overall focus and
sets priorities for intelligence collection and attack planning. Targeting
priorities must be set for each phase or critical event of an operation.
Successful targeting is directly related to the commander's battle plan.
Therefore, the targeting team must understand the unit's mission. This
understanding starts with mission analysis. Once the commander and staff
complete the mission analysis, the commander issues the restated mission.
The restated mission is the starting point for the targeting process.

Key to the decide function is the intelligence preparation of the battlefield
(IPB). During this process, situational templates and event templates are
developed and used to ascertain suspected enemy locations and
movements for targeting purposes. IPB identifies the enemy courses of
action (COA) and subsequent high value targets (HVT) are identified from
a target value analysis (TVA). HVTs are those targets or assets believed to
be essential for the enemy commander to accomplish his mission. As the
MDMP continues friendly COAs are developed and wargamed. As a
result of wargaming, HVTs whose loss to the enemy will contribute to the
success of the friendly plan are identified. These targets are high payoff
targets (HPT). Effective engagement of HPTs is essential to the successful
execution of the friendly COAs. The inability to acquire or achieve the
specified effects against a HPT always requires a reassessment of the
friendly COA to make adjustments based on a changed enemy situation.

Several products are developed during the decide phase of targeting.
These products are:

o High-payoff target list (HPTL) - a prioritized list of HPTs.

o Intelligence collection plan (ICP) - answers the commander's
priority intelligence requirements (PIR) and intelligence
requirements (IR). This includes HPT designated as PIR.

o Target selection standards (TSS) - designated target location
accuracy, target posture and time requirements that must be met
before attacking a target. Targets not meeting TSS requirements
are considered target indicators and aren't attacked.



DETECT

o Attack guidance matrix (AGM) - document addressing which
targets will be attacked, how when and the desired effects. The
commander approves this product.

In addition, other products are developed or refined during the decide
phase. They include, but are not limited to:

e Decision support template (DST).

o Targeting synchronization matrix (TSM).

e Combat assessment (CA) requirements.

e Target nominations - air interdiction (Al), Army Tactical Missile
System (ATACMS), electronic warfare (EW) etc.

As aresult of the decide function, the targeting team will determine which
targets will be acquired and attacked to meet the commander's intent;
when and where (time and space) they may be found and by whom; how
the targets will be acquired and attacked; assessment requirements; and the
synchronization of sensors and attack systems with the scheme of
maneuver. This results in the tasking of TA assets. The targeting
synchronization matrix identifies targets designated for acquisition by
field artillery TA assets.

Detect is the next critical function in the targeting process. The detect
function translates target priorities developed during the decide function
into the ICP and TA tasking contained in the operations order (OPORD).
The G2 or S2 is the primary staff section directing the effort to locate and
identify HPTs. The collection manager oversees this effort and directs the
tasking of acquisition assets against appropriate targets. Since there aren't
enough assets to detect all targets, prioritization is essential. Therefore,
radar schedules and zones are established to support the detection effort
with focus on PIR and HPTs. It is essential that all acquisition assets be
used effectively and efficiently. Duplication of effort must be avoided
unless it is required to confirm a target. At the division, the analysis and
control element (ACE) manages the collection plan to avoid duplication.
The analysis and control team (ACT) manages the collection plan at the
brigade.

HPTs must be detected in sufficient time to synchronize their attack with
the commander's battle plan. Precise taskings must be given to acquisition
systems designated to detect a specific target. Mobile targets must be
detected and tracked until they are attacked. Further, tracking of mobile
targets must be planned in sufficient detail to allow the handoff of a target
from one collection asset to another when required. Tracking priorities are
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ASSESS

based on the commander's concept of the operation and targeting
priorities.

Once detected, targets are passed to the fire support element (FSE) for
engagement. The FSE passes the target to the appropriate command or
asset for execution. HPTs may be passed directly from a sensor to a firing
unit when authorized by the maneuver commander. This is accomplished
by establishing a sensor-to-shooter link. This is a useful technique for
engaging critical targets with a short dwell or target decay time.

Targets and suspected targets may be passed to the targeting team by a
number of means. It is essential that the proper information be passed to
facilitate analysis and attack. As a minimum, target reports should include:

e Reporting agency.

e Date-time group (DTG) of the sensor acquiring the target.

e Description of the activity.

o Size and orientation of the target.

o Target location and altitude.

e Target location error (TLE).

e Dwell time.

o Target posture (stationary or rate and direction of movement).

The information from the target report is compared with the TSS. If the
TSS requirements are met, the target is attacked.

The deliver function of the targeting process executes the target attack
guidance supporting the commander's battle plan. The attack of targets
must satisfy the attack guidance developed during the decide function.

Successful target attack implements tactical and technical delivery
decisions and supporting actions. The attack of a target starts with the
review of the attack guidance. Initially, the target to be attacked is
validated. Validation includes reviewing the acquisition system and its
associated accuracy, time of acquisition, and target posture. The validated
target is passed to a designated delivery unit/system for attack. Depending
upon the delivery system, other factors warrant consideration. These
include weather, Class III and V availability, planning time, SEAD
capability, risk, coordination requirements, fire support coordinating
measures (FSCM), and notification of unit/system conducting battle
damage assessment (BDA).



Physically assessing effects resulting from the application of military force
is a necessary task. Assessment is conducted either by direct observation
or estimating damage based on the munitions delivered, target
characteristics and target location error (TLE). Damage assessments
provide the commander with information that expresses target damage on
the basis of overall mission accomplishment. CA is used to determine the
success of force employment during military operations. The requirements
for CA are identified during course of action development and wargamed
to ensure they can be executed. CA consists of three elements:

« BDA.
e Munitions effects assessment (MEA).
e Re-attack recommendation.

BDA is the timely and accurate estimate of damage resulting from the
application of military force, either lethal or non-lethal, against a target.
BDA is further analyzed to provide an objective assessment of effects
against the enemy in relation to the friendly COA. The commander uses
CA, to obtain a snapshot of his effects on the enemy. It provides an
estimate of the enemy's remaining combat capabilities and intentions after
attack. This helps the commander determine if the targeting effort is
accomplishing his objectives. As part of the CA process, BDA helps
determine if target re-strike is necessary. BDA requirements are identified
during the decide phase and are included in the intelligence collection
plan. BDA has three components:

o Physical damage assessment.
o Functional damage assessment.
o Target system assessment.

Physical damage assessment estimates the quantitative effects of physical
damage from blast, fire or fragmentation expressed as a percentage of the
target damaged. Often, a unit's focus for BDA stops here. Information
from physical damage assessment is sometimes displayed using a kill-
board or other type of scorecard. BDA should include all three of its
components to provide the commander with useful information.

Functional damage assessment estimates the effect of attack on a targets
ability to perform its intended mission, when compared to operational
objectives established against the target. This assessment uses multiple
intelligence sources to determine the amount of time required for the
enemy to replace capabilities lost during the attack.

Target system assessment is an overall assessment of targeting
effectiveness against an entire target system such as enemy fire support.
The same assessment can be applied to a specific unit. Unlike the



functional damage assessment, target system assessment is a relatively
permanent assessment.

MEA is conducted concurrently with BDA. MEA is used to determine if
adjustments are needed to attack recommendations. MEA may result in a
modification of the weapon system, attack methodology, munitions and/or
delivery parameters used to attack a target.

The re-attack decision is the final step in CA. Based on BDA and MEA,
the targeting team considers the level to which operational objectives have
been achieved through the targeting process. Recommendations for re-
attack are presented to the commander based on this analysis.

Results from the assess function often require changes to plans and
decisions. This may result in the update of several products from the

decide phase. These include:

e [PB products.

o HPTL.
o TSS.
e AGM.

o Intelligence collection plan (ICP).
e Operations plans and orders.

TARGETING MEETINGS

The targeting meeting is a critical event in a unit's battle rhythm, the
timing of which serves to nest the unit's battle rhythm into the higher
headquarters' targeting process. It should be the minimum length required
to present targeting information, situation updates, provide
recommendations and obtain decisions. The purpose of targeting meetings
is the same regardless of the level at which they are conducted. The major
differences are the time focus, the number of targeting team members, and
the available assets. The basic procedures for conducting targeting
meetings are the same. This discussion focuses on the maneuver brigade
since it has the widest applicability to FA target acquisition personnel.

The targeting meeting brings the targeting team together to synchronize
the targeting process and obtain approval for and/or changes to the
targeting products. It focuses and synchronizes the unit's combat power
and resources toward finding, tracking, attacking and assessing HPTs.
Purposes of a targeting meeting include:

e Verifying and updating the HPTL.
o Verifying, updating and re-tasking available collection assets for
each HPT.



o Allocating delivery systems to engage each target.

o Confirming the assets tasked to assess the target once attacked.

o Identifying target nominations for attack by division or joint assets.

e Synchronizing lethal and non-lethal assets to include information
operations (10).

The timing of the targeting meeting is crucial. It must be effectively
integrated into the unit's battle rhythm and nested into the higher
headquarters' targeting cycle to ensure that the results of the targeting
process can be implemented. Thus task organization changes,
modifications to the reconnaissance, surveillance and security (RS&S)
plan, air tasking order (ATO) nominations, changes to the HPTL and
essential fire support tasks (EFST) all must be made with the awareness of
the time available to prepare and execute.

Preparation and focus are keys to successful targeting meetings. Each
representative must come to the meeting prepared to discuss available
assets, capabilities, limitations and assessment requirements related to
their staff area. This means participants must conduct detailed prior
coordination and be prepared to bring inputs and/or information with
them. This preparation must be focused around the commander's intent
and a solid understanding of the current situation. At the maneuver
brigade, the following are typical inputs by targeting team members:
o S2:

— Current enemy situation.

— BDA for targets engaged since last meeting.

— Current RS&S plan.

— Planned enemy courses of action (situation template).

— Collection assets available and those that must be
requested from higher.

— Current friendly situation.
— Maneuver assets available.
— Current combat power.

— Requirements from higher headquarters.



— Changes to commander's intent.
— Changes to task organization.
— Planned operations.
« FSO:
— HPTL, TSS, AGM or a consolidated matrix.
— Changes to the EFST.
— Fire support assets available.

— Proposed HPTL, TSS, AGM, EFST for time period
discussed.

— Recommended changes to FSCM for period being
discussed.

o Targeting Officer:

— HPTs that have been attacked and associated BDA.
— Radar status.

— Active radar zones.

— Counterfire acquisitions.

e Other Staff Products: The specific situation dictates the extent of
the remaining targeting team members' participation. They must be
prepared to discuss in detail their own BOS assets and capabilities,
the integration of their assets into targeting decisions, and the
capabilities and limitations of enemy assets within their BOS.

The XO is responsible for keeping the meeting focused. He describes the
agenda and specifies the time period to be addressed. He is the arbitrator
of any disagreements that may arise and ensures the meeting stays on track
with the stated purpose and agenda. Table 1-1 shows an agenda with the

information covered by core targeting team members.

Table 1-1. Targeting Meeting Agenda

AGENDA
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WHO

S2
Representative

WHAT

- Weather

- Enemy situation and decision points (event
template)

- BDA for targets engaged since last meeting

- Analysis of enemy most likely and dangerous
COAss for next 24-36 hrs

- Recommended changes to PIR

- Briefs RS&S plan

S3
Representative

- New requirements from higher HQ
- Summarizes current situation

- Provides status of combat power

- CDRs guidance and intent

- Planned OPS during the focus period

FSCOORD or
FSO

(ALO)

- Briefs current TGT products: HPTL, AGM,
TSS, EFST etc.

- Status of fire support (FS) assets

- Approved preplanned air requests and TGTs
planned for next 2 ATO cycles

- Proposed HPTL with TGT locations for
concurrence and approval

- Recommend, in conjunction with (ICW) the
ALO, changes to working preplanned air requests

Targeting
Officer

- Briefs HPTs that have been attacked and
associated BDA

- Provided radar status and active radar zones

- Briefs counterfire situation




EW Officer - Brigade EW plan

Brigade XO - Approve/modity proposed CCIR, force
protection priorities, RS&S plan, HPTs, CAS/AI
nominations

Once everyone understands the enemy's most likely COA for the next 24-
36 hours, the state of current operations in relation to the plan, and the
targets recommended as HPT, the XO leads the team through the D3A
process for that time period. This includes:

e Deciding and prioritizing which collection asset will detect and
trigger the target attack.

e Determining where the target will be found.

e Determining which system will attack the target and the effects to
be achieved.

e Deciding when and where the target will be attacked.

e Determining assessment requirements to include the system to
assess effects and when the assessment must be provided.

e Determining re-attack criteria.

Once all targeting decisions are made and the commander's approval is
obtained, new fragmentary orders (FRAGO) and taskings are prepared and
disseminated.

THE ROLE OF FIELD ARTILLERY TARGET ACQUISITION

Field Artillery (FA) target acquisition plays a key role in the targeting
process. Without accurate targeting data, indirect fire systems are of
limited value.

Weapons locating radars (WLR) are one of the primary means of locating
enemy indirect fire systems. Tasks for WLRs are integrated into the ICP
developed during the decide phase of the targeting process. These tasks
often support EFSTs. Radar taskings are identified in the TA Tab of the
field artillery support plan (FASP) in the radar execution matrix. When
appropriate, tasks are noted on the DST for special actions at specific
points in the battle. Specific functions of WLRs include:

o Locating enemy indirect systems and generating artillery target
intelligence.

e Locating enemy indirect fire systems and generating fire missions.

o Registering and adjusting friendly artillery and mortars.

o Validating the location of friendly fires.



o Providing target intelligence and information to allow friendly
forces to take force protection measures while generating fire
missions to attack enemy indirect fire systems.

RELATIONSHIP OF TARGETING TO MDMP

Targeting is a commander-driven process and starts with the receipt of the
mission. As the targeting process develops, each targeting function occurs
simultaneously and sequentially.

Initially, the decide function coincides with the MDMP from the mission
analysis through the issuing of the approved plan or order. The detect
function starts with the commander's approval of the plan or order and is
accomplished during execution of the plan or order. Once detected, targets
are attacked and assessed as required. After an operation commences, the
targeting process becomes cyclic with all the functions happening
simultaneously. Targeting meetings are used as a vehicle to focus the
targeting process within specified time periods. Figure 1-1 shows the
relationship between the D3A methodology and the MDMP along with
products generated during the targeting process.
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Figure 1-1. Relationship of Targeting to the MDMP

TARGET ACQUISITION INTEGRATION INTO THE MDMP

The target acquisition planning process must be integrated into the fires
planning process and the MDMP if TA assets are to be effectively
employed. TA planning starts when the mission is received and continues
throughout the entire D3A process. The targeting officer must be focused
on the requirements for TA systems throughout this process.
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RECEIVE THE MISSION/MISSION ANALYSIS

The targeting officer starts his mission analysis as soon as the initial
warning order is received. The targeting officer gathers all the information
pertinent to TA assets for incorporation into the fire support estimate. This
happens concurrently with the mission analysis. TA information contained
in the fire support estimate includes a detailed status of all radars, strikers,
reconnaissance and surveillance assets. Pertinent information about radars
should include:

o Status of all assigned and attached radars.
e Current radar locations.
e Anticipated support requirements including:
— Position areas.
— Personnel.
— Survey.
— MET.
— Communications.
— Maintenance.
— Security.
— Classes of supply.

This information is updated throughout the fires planning and MDMP
process.

During mission analysis the targeting officer reviews the order based on
the commander's intent, concept of operation, areas of operations and
interest, tasks, limitations, constraints, and anticipated enemy actions that
may require special consideration. This identifies the amount of available
time and the specified, implied and essential tasks. Time considerations
are important because time dictates when STRIKERs and radar need to
deploy to support the mission. The essential tasks become the foundation
for EFST and essential field artillery tasks (EFAT) that will ultimately
specify how TA assets will be employed.

COURSE OF ACTION DEVELOPMENT



The targeting officer participates in COA development at the maneuver
unit TOC with the FSO and the FSCOORD. This ensures that FS
planning, and ultimately TA planning, is fully integrated into the
maneuver MDMP. As a result of the COA development process, EFST
and EFAT are developed to support each COA developed. These
determine the requirements for radar coverage, zones, triggers, radar
position areas, movement requirements, cueing agents and risks to the
radars. This information is incorporated into the COA sketch and
statement, and the RS&S plan. The COA analysis culminates with a COA
brief to the commander. The commander issues his guidance and
adjustments are made to each COA.

COURSE OF ACTION ANALYSIS (WARGAMING)

During wargaming, each COA is analyzed independently to determine if
they are executable. Every individual EFST and EFAT is analyzed and
decision points determined. Wargaming often results in adjustments to the
COA and changes to TA requirements. During the wargame, every task
assigned to a TA asset is analyzed for feasibility. TA tasks and actions are
modified, if required, and recorded on the appropriate DST or
synchronization matrix.

COURSE OF ACTION COMPARISON AND APPROVAL

After completion of COA analysis, each COA is compared against a
predetermined set of criteria designed to identify which COA best
accomplishes the mission. The COA that best accomplishes the mission
becomes the basis for recommending a COA to the commander during the
COA decision brief. Once the commander makes his decision and issues
his guidance, the staff makes any adjustments to the COA that might be
required. The targeting officer then makes any required adjustments to TA
coverage and employment requirements. A final warning order is sent to
subordinates and the information (TA plan) from the MDMP process is
used in the development in the operations order or plan. The TA plan
developed during the MDMP becomes part of the fire support annex and
TA Tab. The positioning and activities of strikers become part of the
finalized RS&S and observation plans. The publishing of plans and orders
completes the initial MDMP. TA planning and coverage is continually
updated and refined throughout the operation as part of the D3A process.

REHEARSALS

TA personnel must have an understanding of the different types of
rehearsals, rehearsal techniques, and the role that they play during
rehearsals. The radar section leader and targeting officer regularly
participate in combined arms rehearsals and support rehearsals. The



specific rehearsals are the combined arms rehearsal, fire support rehearsal,
and FA unit and technical rehearsals. The fire support rehearsal should
always be conducted prior to the combined arms rehearsal. Further, the FA
and FA technical rehearsals should be conducted prior to the fire support
rehearsal if possible. A detailed discussion of rehearsals is at Appendix J.

RADAR CONSIDERATIONS FOR AFATDS GUIDANCES

Guidances contain information used in the decision making processes of
AFATDS. These guidances affect the manner in which AFATDS
processes information received from radar and other observers. They can
be used to supply information, impose restrictions, filter and select data,
and make decisions concerning data and assets. The targeting officer and
the radar section leader must understand how guidances affect targeting
decisions, fire mission processing and radar acquisition processing.

When a call for fire (CFF) is sent from Firefinder to AFATDS, it is
processed using AFATDS guidances at the receiving AFATDS. If the CFF
fails AFATDS guidances, the mission is denied. In AFATDS, the target
contained in the failed CFF would be entered into the suspect target list for
comparison with other targets already on file. If no solution or
combination occurs, the target will remain on file and be compared with
incoming suspect targets until the target decay time is reached.

When an Artillery Target Intelligence (ATI) report is sent to AFATDS
from a Firefinder it may become a CFF. Based on guidances, an ATI
target may generate a fire mission by combining with a target already in
the suspect target list. If the target type meets the criteria for combination
and the target type is in the High Payoff Target (HPT) list, it will generate
a CFF. Even without combination, if the target sent by Firefinder is in the
HPT list and meets the accuracy and reliability guidances, it may become
a fire mission.

Guidances are used to determine if raw target data can be used to develop
a fire mission. They determine fire mission precedence and mission value.
Some guidances are merely record keeping tools. Others allow the
information to be placed into a written plan (e.g., an OPORD, or FS
Annex). Some guidances are used to determine how or when to shoot a
target and the associated munitions, effects, and fire support systems.
Commanders specify guidances to insure the successful engagement of
targets. During fire mission processing, guidances play a vital role in
determining the best attack solution for a given target.

The types of guidances are not organized by category. They are spread
across six different categories. Example, under the category Target you
will find Target Selection Standards (TSS). This is a filter guidance. Also
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under Target you will find High Value Target List. This is a screening
guidance.

The six guidance categories are:

o Target.

e FS attack.

e Unit and sensor systems.
o FA attack.

e (3 (command control and communications).
e Miscellaneous.

Guidance information is normally supplied by higher echelon units and is
distributed to other units in the command and support chain. There are
four types of guidances:

 Filter guidance. Determines if a target should be shot.

e Screening guidance. Determines how and when to shoot a target.

e Target analysis guidance. Determines the optimum munition and
fire unit to achieve the desired effects on the target.

o Information guidance. Are information only guidances and have no
affect on fire mission processing.

This section provides an explanation of the guidances that are used in
mission processing and how they affect Firefinder missions. These are
primarily Filter and Screening guidances. Guidances that do not affect
Firefinder mission processing are not discussed.

Before guidances are applied, AFATDS classifies targets by their
description. AFATDS calls these descriptions target categories. Within
each target category there are Target Types. Firefinder calls these Target
Type and Subtype. Many of the guidances in AFATDS allow one to
specify guidance for each individual target type. When a call for fire is
received at AFATDS, the target type of the mission is used to determine
the specific guidance that has been established for that target type.

Some of the guidances used in fire mission processing are called
FILTERS. Filter guidances determine if a target should be shot. For
example, if a target is a duplicate of another target, the second call for fire
is eliminated; the Target Duplication guidance filters out duplicate targets.

Other guidances determine HOW or WHEN to shoot the target. These are
called screening guidances. They prioritize targets relative to one another
and provide information about the munitions type, volume of fire and
required effects.



Other guidances are considered preferences. These are attack analysis
guidances. For these guidances, any entry specified on the CFF may not
result in the exact solution provided since other information may be taken
into account. For instance, when shooting a certain target type, the
preference may be to shoot DPICM, TIME, 2 PLT volleys. But if no units
have DPICM, other shell/fuze combinations will be chosen. If available,
alternatives will be given. Nonetheless, specified preference may be
ranked higher than other alternatives and may be the suggested option.
Preference guidances allow blank entries to be made; for these guidances,
blank entries just mean no preference.

The first guidances applied are filters. Target duplication is a filter
guidance. If AFATDS receives a target that duplicates an active fire
mission and the target received is the duplicate of this target, the computer
will recommend denying the second target.

Target Selection Standards (TSS) are the primary filter guidance
considered when an ATI or CFF is processed by AFATDS. ATIs are
always checked against TSS. If the ATI fails the TSS guidance it will be
considered a "Suspect" target and be sent to the target generation function
for further processing. CFFs may be checked against TSS if the operator
elects to do so (simply by selecting the "Check CFFs against TSS" option
on the TSS guidance window). CFFs failing TSS will likewise be sent to
target generation as a suspect target. If the "Check CFFs against TSS"
option is not selected, all CFFs will pass TSS. TSS consists of three
primary checks:

e Accuracy. Is the TLE of the target less than or equal to the "Max
TLE" in the TSS guidance.

e Report Age. Is the time difference from the "DTG Acquired" of the
target to the current time less than or equal to the "Max Report
Age" in the TSS guidance?

o Reliability. Is the observer reliable in reporting this type of target
(if not the target will fail TSS)?

When checking TSS, AFATDS checks the Target Location Error (TLE)
and "time acquired/sensed" for the target. The observer's unit data is also
checked to determine if the observer is "reliable" for the specific target
type. AFATDS determines these three critical elements of information as
follows:

e The TLE used on the mission will be based on:

— The TLE submitted with the target data.



— A calculation considering the sensor's range to target (for
targets sent by Q36 or Q37 Radars only).

— The TLE value for the observer in the AFATDS database
(when an ATI is received directly from the observer).

— A default value considering the unit type that sent the
ATL

e The "DTG Acquired" used on the mission will be based on:

— The "Time Acquired" or "Time Sensed" submitted with
the target data.

— If a time is not provided, AFATDS will use the time the
target was received at the first AFATDS computer as the
"DTG Acquired".

o The observer's reliability used during the TSS check is based on:

— The reliability indicator (Reliable vs. Non Reliable by
individual target type) in the observer or radar's unit data.

— If the reporting sensor is not an observer or radar unit
type, it is assumed to be reliable and will pass the
"Observer Reliability" aspect of TSS. This situation occurs
when a target is entered at an AFATDS.

Screening guidances are applied after filter guidance. The first screening
guidance is the High Value Target List (HVTL). The HVTL specifies
when to attack the target (Planned, As Acquired, Immediate or Excluded),
the effects on the target (Suppress, Neutralize, Destroy or allows an
operator entered effects percentage) and a weight of each target category
relative to one another (each category can be given a value between 0 and
100). This information is established for each target category. The HVTL
is used in two ways:

e As a starting point for creating the target management matrix
(TMM).
e To provide priorities for target categories.

The TMM is also a screening guidance. For each target type, this guidance
allows the target type to be placed in a High Payoff Target List (HPTL),
an Excluded Target list or a non-HPT List. For HPTs and non-HPTs, it
allows entry of when to attack the target and the effects on the target. For



HPTs it establishes weights to be set to rank HPTs relative to one another.
Weights are established as follows:

e For non-HPT targets, the HVTL weighting for a target's target
category is the same as the weighting for the target type.

o For HPTs, it allows an additional weighting of a target type above
the highest weighting in the HVTL. The new weighting is the
highest HVTL weighting plus the assigned weighting for the HPT.
For example, if the highest weighting of all categories set in the
HVTL is 95 and the HPT is given a weighting of 20, the real
weighting of the target type is 115.

o For all target types, the TMM specifies whether to route the target
to IEW (Intel/Electronic Warfare) for coordination and/or perform
TDA on the target.

e When the TMM is cleared and the window is closed without re-
assigning any or all of the target types, all remaining unassigned
target types will be assigned to the non-HPT or excluded list. If the
target type's category is set to excluded in the HVTL, the target
type will be put into the excluded list, otherwise it will be put into
the non-HPT list. The "When" values (e.g., As Acquired,
Immediate) and the effects values (e.g., Suppress, Neutralize) will
be taken from the HVTL for the target type's category as well.

Mission Prioritization is the final screening guidance. This guidance
determines the ranking of fire units and Target Areas of Interest (TAI) and
determines if On Call targets have higher priority than non On Call
targets. It also allows the weighting of the four basic components that
determine a mission's value. Target Type weighting (from TMM), TAI
ranking, Priority of Fires ranking and On Call Targets. Finally, this
window allows entry of Fire Mission Cutoff Values that a mission must
meet or exceed in order to be considered by a given system.

After all screening guidances are checked and total mission value is
assigned to the target, the target is sent back to filter guidances to check
the mission cutoff value. The Mission Cutoff Value is a "filter" guidance
that determines which systems (FA, Mortar, Naval Surface Fire System
(NSFS) or Air) are allowed to shoot the mission. The mission's total value
is compared with this and if the value is not GREATER than that of a
certain system then the mission will not be shot by that system. For
example, if the mission's value is 34 and FA is set to 30, FA will be
considered if any FA assets are capable. If NSFS is set to 50, NSFS will
not be recommended to shoot it.

After all filter and screening guidances have been checked and passed, the
mission is sent to the attack analysis guidances. These determine the
optimum munition and fire unit to achieve the desired effects on the target.



Chapter 2

Field Artillery Target Acquisition Organizations

This chapter discusses target acquisition organizations and the duties and
responsibilities of radar section personnel and USMC counterbattery radar
platoon personnel. The duties of other TA personnel are discussed in

Chapter 3.

HEAVY DIVISION TARGET ACQUISITION BATTERY

The heavy division target acquisition battery (TAB) is responsible for
locating enemy indirect fire weapons and registering and adjusting
friendly artillery in the division's battlespace with sufficient accuracy and
timeliness for attack by friendly units. The TAB locates indirect fire
targets with its organic Q-36 and Q-37 radars. An assistant counterfire
officer (WO/131A) and a target processing section are provided to the
DIVARTY or FA brigade TOC to support counterfire operations. The
addition of the TAB processing section to the counterfire headquarters
provides viable 24-hour counterfire operations capability. The target
processing section of the DIVARTY or FA brigade TOC normally
controls the Q-37 radars. Q-36 radars are normally attached to DS FA
battalions and controlled by the DS FA battalion S2. The TAB survey
platoon provides location and directional control to TAB elements and
aids the DIVARTY or FA brigade survey section as required. Table 2-1
shows the composition of the target processing section and Figure 2-1
shows the organizational structure of the heavy division TAB.

Table 2-1. Heavy Division TAB Target Processing Section

Target Processing Section ‘

..
TITLE MOS | RANK | NUMBER

Asst Counterfire Officer 131A0 | CW2 1

Senior FA Targeting NCO | 13R SFC 1

Targeting NCO 13F SSG 1

Targeting Processing SP 13F SGT 1

Targeting Processing SP 13F SPC 1

Targeting Processing SP 13F PFC 1



http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/3-09.12/ch3.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/3-09.12/ch2.htm
http://www.adtdl.army.mil/cgi-bin/atdl.dll/fm/3-09.12/ch2.htm

TOTAL | 6

Target Acquisition Battery (TAB)
Heavy Division

TA
W ! L] L & X ] I
" & 'S
° :
'IlI
TGT
Processing I 1
Section - [ -n
4 H 4
PLT HQ | s -
(Q-36) 1Q-37)

Figure 2-1. Heavy Division Target Acquisition Battery

DIVISIONAL MLRS TARGET ACQUISITION BATTERY

The Divisional MLRS battalion TAB is organic to the heavy division
MLRS battalion. The divisional MLRS battalion is organized with a
headquarters, headquarters and service battery (HHS), three six-launcher
MLRS firing batteries and a TAB. The functions of the divisional MLRS
battalion TAB are the same as for the heavy division TAB. The
differences are the organizational structure and the parent headquarters.
Unlike the heavy division TAB, this organization does not have a separate
survey platoon. It only has a single survey section that is part of target
acquisition platoon (TAP) headquarters. Further, the target processing
section only has five personnel (see Table 2-2). Figure 2-2 shows the
organizational structure.

Table 2-2. Division MLRS Battalion TAB Processing Section

Target Processing Section ‘

. IS
} TITLE MOS | RANK ‘ NUMBER ‘
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Asst Counterfire Officer 131A0 | CW2 1

Senior FA Targeting NCO | 13R SFC 1

Targeting NCO 13F SSG 1

Targeting Processing SP 13F SPC 1

Targeting Processing SP 13F PFC 1

TOTAL | §
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Figure 2-2. Divisional MLRS Battalion Target Acquisition Battery
SEPARATE BRIGADE TARGET ACQUISITION PLATOON

The TAP of the separate brigade provides the brigade with acquisition of
threat mortar, artillery, and rocket systems to provide target intelligence
and information to allow friendly forces to take force protection measures
and enable counterfire mission processing. The TAP also adjusts friendly
fire and registers mortars and artillery with its organic Q-36 radar. The
TAP is found in the HHS of the direct support field artillery battalion in
the separate infantry brigades of the National Guard. These brigades are
often referred to as enhanced brigades (EB). This organization consists of
a platoon headquarters, Q-36 radar section, meteorological section and a



survey section. This organization is capable of supporting all of the
separate brigade's target acquisition requirements. The TAP may be
augmented with additional assets based on the tactical situation.

Target Acquisition Platoon (TAP)
Separate Infantry Brigade
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Figure 2-3. Separate Infantry Brigade Target Acquisition Platoon
CORPS TARGET ACQUISITION DETACHMENT

The Corps Target Acquisition Detachment (CTAD) is assigned to corps on
the basis of one per light division. It is designed for attachment to light
infantry, airborne, and air assault division artilleries or their reinforcing
heavy field artillery brigade upon deployment. The CTAD acquires threat
artillery, rocket, and missile systems to provide target intelligence and
information to allow friendly forces to take force protection measures and
enable counterfire mission processing. The CTAD consists of a
headquarters section, a PADS team, and two Q-37 radar sections. The
detachment headquarters is provided to each light, airborne, air assault
division artillery TOC, or their designated counterfire headquarters to help
process counterfire targets.
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Figure 2-4 Corps Target Acquisition Detachment

The allocation of this organization will change upon fielding of the Q-47
radar. Once the Q-47 is fielded, each corps will be allocated with its own
dedicated CTAD in addition to those already allocated to support light,
airborne and air assault divisions.

INTERIM BRIGADE COMBAT TEAM TARGET ACQUISITION
PLATOON

The interim brigade combat team (IBCT) TAP provides acquisition of
threat mortar, artillery, and rocket systems to provide target intelligence
and information to allow friendly forces to take force protection measures
and enable counterfire mission processing. The platoon consists of one Q-
36 and one Q-37 radar team, a meteorological team and a survey team.
The platoon deploys in whole or part within tailored force packages. Once
in theater, the Fires and Effects Coordination Cell (FECC) controls the
employment of the platoon and any additional counterfire radars attached
or augmenting the brigade. When in theater, whether it deploys early or
with the field artillery battalion, the platoon and/or individual radars will
always establish a direct digital and voice link with the FECC. It may also,
on occasion, establish an AFATDS digital quick fire channel directly with
a delivery unit. The meteorological section provides meteorological
support to artillery, mortars and radars to enhance the accuracy of their
fires. The survey team provides common survey to field artillery firing



units and mortars when required. The survey capability is limited and
lacks redundancy because the survey team has only one position and
azimuth determining system (PADS).

Target Acquisition Platoon (TAP)
Interim BCT
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Figure 2-5. Interim BCT Target Acquisition Platoon

The composition of teams in this organizational structure is the same as
for sections in the TAB.

INTERIM DIVARTY HIMARS BATTALION TARGET ACQUISITION
PLATOON

The IDIVARTY HIMARS TAP provides acquisition of threat artillery,
rocket, and missile systems for the interim division to provide target
intelligence and information to allow friendly forces to take force
protection measures and enable counterfire mission processing. The
platoon consists of a platoon headquarters, three Q-37 radar sections, a
meteorological section and a survey section. The platoon deploys in whole
or part within tailored force packages. Once in theater, the Fires and
Effects Coordination Cell (FECC) controls the employment of the platoon
and any additional counterfire radars attached or augmenting the division.
When in theater, whether it deploys early or with the HIMARS battalion,
the platoon and/or individual radars will always establish a direct digital
and voice link with the FECC and may establish a AFATDS digital quick
fire channel with a delivery unit. The meteorological section provides



meteorological support to artillery, radars and mortars to enhance their
accuracy. Like the IBCT, the survey capability is limited to one PADS.

Target Acquisition Platoon (TAP)
IDIVARTY HIMARS BN
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Figure 2-6. IDIVARTY HIMARS Battalion Target Acquisition Platoon

STRIKER PLATOON

The STRIKER platoon provides the maneuver brigade commander with
high technology observation teams that are dedicated to executing fires
throughout the depth of the brigade's battlespace. This mission includes
calling for conventional artillery and rocket fires, providing laser
designation for smart munitions and, as a secondary mission, providing
reconnaissance and surveillance for the brigade. The STRIKER platoon is
one of the brigade's main observation and surveillance assets and is
heavily relied upon to provide observation and attack critical targets in the
brigade deep fight. Light units are organized with three striker teams and
heavy units have six striker teams. Table 2-3 shows the striker platoon's
organization.

Table 2-3. STRIKER Platoon Organization

STRIKER Platoon ‘
"1 71 71—

TITLE ‘ MOS | RANK ‘ NUMBER
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[
Platoon Leader 13A0 | ILT 1

|
Platoon SGT 13F40 | SFC 1

|
Driver 13F10 | PFC 1
STRIKER Team
————————————————————_—.————
TITLE MOS | RANK | NUMBER

|
Fire Support SGT 13F20 | SGT 1

|
Fire Support 13F10 | SPC 1
Specialist

|
Fire Support 13F10 | PFC 1
Specialist

AN/TPQ-37(V)8 RADAR SECTION

There are currently four versions of the Q-37 in service, the AN/TPQ-
37(V)8, AN/TPQ-37(V)7, AN/TPQ-37(V)6, and the AN/TPQ-37(V)5. All
four versions of the radar have a crew of 12. Table 2-4 depicts the
organization of the AN/TPQ-37(V) radar section. Regardless of
equipment, the mission of the Q-37 radar section is the same. The primary
mission is to locate enemy artillery, rocket, and mortar firing positions. In
addition, the Q-37 performs high-burst, datum-plane and impact-predict
registrations, and adjust-fire mission processing. The designated
counterfire headquarters controls the Q-37 radar and support is provided
by the TAP or TAB.

Table 2-4. AN/TPQ-37(V) Section Personnel

Radar Section Leader 131A0

Section Chief SSG 13R30 |1
Senior Firefinder Radar Operator SGT 13R20 | 2
Radar Repairer SPC 35M10 |1
Firefinder Radar Operator SPC I13R10 |3
Power-generation Equipment Repairer SPC 52D10 |1
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Firefinder Radar Operator PFC I13R10 |3

Total | 12

AN/TPQ-36(V)8 RADAR SECTION

The AN/TPQ-36 weapons locating radar section has a crew of six. Its
primary mission is to locate enemy mortar, artillery, and rocket firing
positions. This radar is optimized to detect high-angle indirect fire.
However, it is equally capable of producing accurate grid locations for
indirect fire units using low-angle fire. As a secondary mission the
friendly fire mode can be used to perform high-burst, datum-plane, or
impact-predict registrations. The fire direction center can use the impact-
predict data provided by the radar in the friendly fire mode to conduct
adjust-fire missions.

Use of the radar in the friendly fire mode may be required when no
registration data and observers are available, and the mission dictates that
the target is a high payoff target and must be destroyed. This secondary
mission is performed only when absolutely necessary. Table 2-5 depicts
the section organization.

Table 2-5. AN/TPQ-36(V)8 Section Personnel

e —

Radar Section Leader 131A0
Section Chief SSG 13R30
Senior Firefinder Radar Operator SGT 13R20
Radar Repairer SPC 35M10
Firefinder Radar Operator SPC 13R10
Firefinder Radar Operator SPC 13R10
Total | 6

DUTIES OF RADAR SECTION PERSONNEL

The duties of radar section personnel are essentially the same for all
weapons locating radars regardless of organizational structure of the
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assigned target acquisition unit. The following paragraphs provide duties
for each section member.

RADAR SECTION LEADER

SECTION CHIEF

Advises the commander and staff of tactical and technical
considerations affecting employment of the radar.

Participates in the MDMP.

Reconnoiters and selects the site for the radar.

Supervises the activities of all radar personnel.

Examines and interprets standard operating procedures, orders,
directives, and technical publications for data pertinent to
employment of radars and associated equipment.

Reviews and consolidates requisitions for tools, repair parts,
technical supplies, publications, and equipment.

Coordinates technical support to include MET and survey.
Coordinates logistics and security requirements and liaises with the
supported unit.

Commands and directs the operations of the radar section
Supervises maintenance personnel performing maintenance or
repair of the radar.

Supervises the operations and operator maintenance of radar
equipment.

Ensures compliance with safety procedures.

Provides completed initialization worksheets to operators.
Plans and supervises hasty survey.

Instructs personnel in all aspects of radar operations and associated
techniques.

Assists the radar section leader in site selection.

Organizes and maintains local security and unit defense.
Assumes command of the section in the absence of the radar
section leader.

SENIOR FIREFINDER RADAR OPERATOR

Operates and supervises the operation of the radar set.

Assists in the emplacement and concealment of the radar position.
Assists the section chief in all of his duties.

Provides technical guidance to radar operators.

FIREFINDER RADAR OPERATOR

Emplaces and march-orders the radar and ancillary equipment.



o Initializes and operates all radar and ancillary equipment.

e Determines and corrects the altitudes of weapon locations from a
contour map.

o Transmits the final locations to supported FDC or target processing
section and keeps the necessary records.

e Operates and performs maintenance on the radar's prime movers.

e Performs hasty survey.

e Provides local security.

o Performs other duties assigned by the section chief.

RADAR REPAIRER

The radar repairer performs unit level/DS maintenance on the radar and
assists the radar technician as required. He performs the following specific
duties:

e Performs unit maintenance using built-in-test/built-in-test-
equipment (BIT/BITE), fault detection and isolation.

o Isolates failures to a line replaceable unit (LRU) or shop
replaceable unit (SRU) that can be replaced by a crewmember.

o Uses fault-isolation-test, replaces cards, modules, components and
selected piece-parts.

o Troubleshoots, adjusts, aligns and repairs using BIT routines and
test, measurement, and diagnostic equipment (TMDE) authorized
by the maintenance allocation chart (MAC).

e Replaces and/or forwards unserviceable equipment to depot
maintenance.

o Performs connector repair on certain specified cables.

e Provides local security and performs other duties assigned by the
section chief.

POWER GENERATION EQUIPMENT REPAIRER

The power generation equipment repairer repairs and maintains tactical
utility and precise power generation equipment. The power generation
repairer is assigned only to Q-37 radar sections. Power generation repair
support for Q-36 radar sections is provided by the power generation
repairer assigned to the TAP or headquarters platoon of the parent TA
organization or supported unit. The power generation equipment repairer
performs the following duties:

e Troubleshoots mechanical and electrical systems and components;
diagnoses and isolates malfunctions; tunes engine, and replaces
components.

e Test operates repaired equipment.

e Assists in radar operations as required.



e Provides local security and performs other duties assigned by the
section chief.

USMC COUNTERBATTERY RADAR PLATOON

The United States Marine Corps (USMC) counterbattery radar (CBR)
platoon is organic to the headquarters battery of the USMC artillery
regiment. The platoon consists of a headquarters section, four AN/TPQ-
46A radar sections, and a target processing center (TPC). The primary
mission of the CBR platoon is to locate enemy rocket, mortar, and artillery
weapons and process all acquired enemy locations in a timely manner for
counterfire and intelligence purposes. Secondary missions that can be
assigned by the supported artillery unit are adjusting or registering
artillery.

The CBR platoon is normally employed as a unit and controlled by the
regimental artillery commander. The TPC is established in the regimental
artillery main combat operations center (COC) or co-located with the fire
support coordination center (FSCC) at the Division COC. The CBR
platoon commander works closely with the regimental S2 and S3 to ensure
that all CBR assets are being optimally utilized and that all counterfire and
intelligence data generated by those assets are being processed correctly.

The CBR platoon commander coordinates the employment of radars
operating under regimental control. The S2 and S3 provide guidance as
deduced from the plan of observation and the S3 designates areas that will
receive radar coverage. Based on this guidance, the CBR platoon
commander selects a sector of search and general position area for each
radar section. The radar section leader selects the actual radar site.

Meteorological and survey support are provided to the CBR platoon by the
artillery regimental headquarters battery. If attached to a direct support
field artillery battalion, the artillery battalion survey team will provide
survey support. Figure 2-9 shows the organization of the CBR Radar
Platoon.
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Figure 2-9. USMC Counterbattery Radar Platoon

PLATOON HEADQUARTERS

The platoon headquarters consists of the platoon commander and the radar
employment chief. They perform duties similar to the radar platoon leader
and platoon sergeant in U.S. Army TA organizations. Table 2-6 shows the
composition of the platoon headquarters.

Table 2-6. USMC CBR Platoon Headquarters Personnel

Platoon Commander CWO03 0803
Radar Employment Chief MSG 0848 1
Total | 2

AN/TPQ-46A RADAR SECTION

The AN/TPQ-46A weapons locating radar section has a crew of nine
marines. Its primary mission is to locate enemy mortars, artillery and
rocket firing positions for counterfire and intelligence purposes. This radar
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is optimized to detect high-angle indirect fire. It is also capable of
developing accurate grid locations of indirect fire units using low-angle
indirect fire. As a secondary mission the friendly fire mode can be used to
perform high-burst, datum-plane, or impact-predict registrations. The fire
direction center can use the impact data provided by the radar in the
friendly fire mode to conduct adjust-fire missions. Table 2-7 shows the
composition of the AN/TPQ-46A radar section.

Table 2-7. AN/TPQ-46A Radar Section Personnel

Section Leader SSGT 0848
Watch Chief SGT 0842 1
Watch Chief/ Radar Operator CPL 0842 2
Radar Operator LCPL 0842 3
Radar Operator PFC 0842 2
Total | 9

The AN/TPQ-46A radar is the same as the AN/TPQ-36(V)8. Components
of the radar are discussed in Chapter 4.

TARGET PROCESSING CENTER

The TPC is a detachment of the CBR Platoon. The TPC aids in processing
counterfire targets and provides liaison between the supported unit and
radars. Under most circumstances, the TPC is located with the regimental
fire support coordination center (FSCC) to take advantage of available
intelligence, facilitate clearance of counterfires and coordinate air attack of
counterfire targets with the division air officer. Table 2-8 shows the
composition of the TPC.

Table 2-8. Target Processing Center Personnel

TEEEE————————
Processing Section Leader GYSGT 0848 1

Processing Team Leader SGT 0844 2

Recorder/Plotter CPL 0844 2
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Recorder/Driver PFC 0844 2

Total | 7

DUTIES OF USMC COUNTERBATTERY RADAR PLATOON
PERSONNEL

The following paragraphs provide the duties and responsibilities
performed by USMC radar platoon personnel. The duties performed by
USMC radar platoon personnel are very similar to those performed by U.S
Army TA personnel.

PLATOON COMMANDER

The platoon commander's duties are similar to the target acquisition or
radar platoon leader's duties in Army TA organizations. The platoon
commander performs the following duties:

o Commands and directs the operations of the platoon.

e Advises the supported commander and staff on the technical
considerations affecting the employment of radars and
recommends the general locations of radar sites.

e Performs reconnaissance and selection of radar sites with the radar
section leader.

o Examines, writes and interprets SOPs, orders, directives and
technical publications for data pertinent to employment of radars
and the processing of counterfire and intelligence data.

o Supervises the activities of all radar platoon personnel.

e Inspects and tests equipment to determine the adequacy of
maintenance.

e Reviews and consolidates requisitions for tools, repair parts,
technical supplies and equipment.

e Coordinates survey, logistical and security requirements.

RADAR EMPLOYMENT CHIEF

The duties of the radar employment chief are similar to the duties of target
acquisition or radar platoon sergeant in Army TA organizations. The radar
employment chief performs these duties:

e Performs the duties of the platoon commander in his absence.

e Plans, coordinates and supervises the internal functioning of the
platoon, to include, maintenance, repair, inventory, logistics,
administration and training.

e Assists the platoon commander.



Orders maps and trig lists for operational areas.

RADAR SECTION PERSONNEL

Radar Section Leader

The duties of the radar section leader are similar to the radar section chief
in Army TA organizations. The radar section leader performs the
following duties:

Radar Watch Chief

Assists the Platoon Commander in the selection of radar sites.
Evaluates the radar site after selection to determine the location of
all equipment, vehicles, and local security.

Supervises the march order, emplacement, camouflage, local
security and all other activities within the radar site.

Provides completed initialization worksheets to the radar operators.
Checks all initialization data entered into the radar computer prior
to the operator entering into the operational program.

Ensures adherence to safety procedures by section personnel.
Instructs radar personnel in radar operations and MOS related
skills.

Conducts hasty survey as necessary.

Commands the radar section.

Plans and supervises the maintenance of all section equipment.
Orders parts for repair/replacement of radar equipment through the
radar employment chief.

Determines all manual terrain following data.

The duties of the radar watch chief are similar to the duties of the senior
Firefinder radar operator in Army TA organizations. The radar watch chief
performs the following duties:

Assists the radar section leader in the accomplishment of his
duties.

Performs the duties of the radar section leader in his absence.
Initializes the radar.

Operates or supervises the operation of the radar.

Provides technical guidance and training to the radar operators.
Performs other duties assigned by the radar section leader.

Radar Watch Chief/Radar Operator



This individual performs the same radar operator duties as other radar
operators. When this person is the senior individual present in the radar
section, he also performs duties as the radar watch chief.

Radar Operator

The duties of the radar operator are similar to the duties of the radar
operator in Army TA organizations. The radar operator performs these
duties:

e Operates, emplaces, and march orders the radar and all auxiliary
equipment.

e Performs operator maintenance on the radar and all auxiliary
equipment.

e Provides local security and unit defense.

e Camouflages the radar and all auxiliary equipment.

o Performs other duties assigned by the radar section leader or watch
chief.

TARGET PROCESSING CENTER PERSONNEL
Processing Section Leader

o Performs the duties of the radar employment chief in his absence.

o Trains and supervises the personnel within the target processing
section.

o Performs the duties of the Platoon Sergeant of the radar platoon.

e Assists the supported unit's S2 and S3 within the COC to ensure
proper integration of the Target Processing Center into the COC,
and the timely processing of counterfire and intelligence data
generated by the radars.

o Ensures that the Target Processing Center is fully manned and
functioning at optimum efficiency to support all operational
commitments.

e Makes liaison with the supported unit's Battery Gunnery Sergeant
to ensure that all Target Processing Center personnel are included
in the unit local security plan.

The Processing Team Leader

o Performs the duties of the processing section chief in his absence.

e Supervises the operations of his watch section within the Target
Processing Center.

e Provides technical guidance and training to the members of his
watch section.

e Performs other duties assigned by the processing section chief.



The Recorder/Plotter

e Records counterfire and intelligence data received from the radar
teams.

e Plots all counterfire and intelligence data received to include radar
data, flash and crater analysis rays, to ensure authenticity and to
produce actual target data.

e Passes all counterfire and intelligence data to the supported unit's
S2 after it has been checked, and assists the S2 in processing that
information.

e Performs other duties assigned by the processing section leader or
processing team leader.

The Recorder/Driver

The recorder/driver performs the same duties as the recorder/plotter. In
addition, the recorder/driver performs duty as a vehicle driver.



Chapter 3

Duties of Field Artillery Targeting and Target
Acquisition Personnel

This chapter discusses the duties of key field artillery targeting and target
acquisition personnel from radar platoon to battlefield coordination
detachment. The field artillery targeting officer and radar section leader
play key roles in the targeting and target acquisition process. FA targeting
officers provide the FSCOORD and maneuver commander with an
invaluable resource for planning and synchronizing the integration of FA
target acquisition into combined arms operations. Table 3-1 shows the
duty positions discussed in this chapter.

Table 3-1. Key Target Acquisition Personnel

Position Operational Locations
T EERRRRRSN—————————————_————_—_—_—_-___o__o_o->->’=»_,,_,,~.

CPT/LT Target Acquisition Battery/Detachment DIVARTY TOC
Commander

LT Radar Platoon Leader TAB

SFC Radar Platoon Sergeant TAB

CW4 Targeting Officer Battlefield Coordination
Detachment

SFC Targeting NCO Battlefield Coordination
Detachment

CW4/CW3 | FAIO Corps and Division ACE/ISE

CW5/CW4 | Targeting Officer Corps and Division FSE

CW3 Counterfire Officer DIVARTY TOC

CWwW2 Assistant Counterfire Officer DIVARTY TOC

SFC Senior Targeting NCO DIVARTY TOC

SFC Targeting NCO DIVARTY TOC

CWwW2 Brigade Targeting Officer Maneuver Brigade Main CP

CW3 FA Brigade Targeting Officer FA Brigade TOC
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Cw2 GS FA Battalion Targeting Officer FA Battalion TOC
CWwW2 Division MLRS BN Targeting Officer DTAC/Aviation BDE
Cw2 IBCT Targeting Officer Targeting Cell, FECC
SSG IBCT Targeting NCO Targeting Cell, FECC
Cw2 IBCT Counterfire Officer Counterfire Cell, FECC
CWO3 (USMC) Targeting Information Center Regimental HQ FSCC
SFC FA Battalion Target Acquisition Platoon FA Battalion TOC

Sergeant

TARGET ACQUISITION BATTERY/DETACHMENT COMMANDER

The target acquisition battery (TAB)/detachment (TAD) commander
commands the entire battery/detachment in garrison. When deployed, the
commander supervises the HQ platoon element's coordination of
maintenance, supply, administration, and communications support.
However, supported units assume all support functions once TAB/TAD
assets are committed. In addition, the commander performs the following

duties:

e Acts as a special staff officer providing TA expertise and advice to
the DIVARTY/FA brigade commander during the planning and
execution of the counterfire battle at the counterfire headquarters
or acts a TOC duty officer in the divisional MLRS battalion TOC.

e Assists in developing, writing, and disseminating TA Tab to the

FASP.

o Ensures the battery is deployed and functioning in accordance with

the FASP.

o Ensures the battery elements receive proper administrative,

logistic, and maintenance support.

Coordinates higher-level maintenance support to facilitate mission
requirements.

Monitors the employment of all TA assets within the division area.
Performs other duties as directed by the DIVARTY S3 and
divisional MLRS battalion commander.

RADAR PLATOON LEADER

The radar platoon leader is the officer in charge of the radar platoon. He
supervises the activities of the radar platoon. Other duties include the

following:



o Performs necessary tactical coordination for FA radars in general
support (GS) of the division. This coordination includes
communications, security/force protection support and ADA,
positioning (engineers and land clearance), logistics, and
administration.

e Inspects maintenance of platoon vehicles and equipment.

e Monitors the mission support requirements of all TA radars within
the division area.

e Informs the TAB commander and counterfire officer on the status
of field artillery TA radars.

RADAR PLATOON SERGEANT

The radar platoon sergeant is the senior enlisted soldier in the platoon. He
assists the radar platoon leader in the performance of his duties. His other
responsibilities are:

e Trains and rates radar section chiefs.

e Coordinates survey support for GS radars as required.

e Supervises maintenance and training of five TA radar sections.

e Provides input to radar deployment orders (RDO) as necessary.

e Provides input to the counterfire officer required to construct and
maintain the TA capabilities chart.

e Monitors the deployment of the radar sections and recommends
general position areas, search areas, and cueing agents to the
counterfire officer.

e Coordinates the distribution of replacement personnel and
administrative actions.

o Facilitates maintenance support for the TA radars.

FIELD ARTILLERY BATTALION TARGET ACQUISITION
PLATOON SERGEANT

The FA target acquisition platoon sergeant is the senior field artillery
targeting noncommissioned officer in the FA battalion assigned to light
units and separate brigades of the National Guard. He assists the target
acquisition platoon leader in the performance of his duties. His other
responsibilities are:

e Coordinates survey for assigned radars as required.

e Provides input to RDOs as necessary.

o Constructs and maintains the TA capabilities chart.

e Monitors the deployment of the radar section and recommends
general position areas, search areas, and cueing agents and cueing
guidance to the S2/S3.

o Facilitates maintenance support for TA radars.



Collects and disseminates information provided by the intelligence
section and applies their products to the tactical employment of TA
assets and counterfire operations.

Monitors the operations, status, and current and proposed locations
of FA radars in zone.

Assists the S2 in developing TA coverage to include command and
control relationships of organic and attached TA assets.

Provides input to the S2 for consolidation into the TA Tab.

Helps maintain the artillery order of battle database and target
files.

BATTLEFIELD COORDINATION DETACHMENT TARGETING

OFFICER

The battlefield coordination detachment (BCD) targeting officer is a
senior warrant officer. He performs duties assigned by the plans officer.
Some of the duties of the BCD targeting officer are:

Receives and helps integrate target lists from the ARFOR TOC
into the joint target list.

Coordinates and integrates the ARFOR target list during
development of the ATO.

Answers questions regarding ARFOR target list priorities, timing
of attack, desired means of attack, and effects.

Provides update briefings as required on the status and operation of
ARFOR deep operations assets.

Supervises operation of AFATDS for target development and
information exchange with the ARFOR TOC.

BATTLEFIELD COORDINATION DETACHMENT TARGETING NCO

This senior NCO performs duties assigned by the BCD plans section
senior fire support noncommissioned officer and is responsible for setup
and operation of the plans section. His duties include:

Sets up the map board depicting the planned friendly situation.
Establishes communication links with the ARFOR G3 plans
section, deep operations coordination cell (DOCC), and theater
missile defense (TMD) cell.

Processes ARFOR requests for AI and CAS by using standard
theater army command and control system (STACCS), theater
battle management core system (TBMCS), and AFATDS.

An additional skill identifier (ASI) of F9, AFATDS operator/supervisor is
required.



CORPS AND DIVISION FIELD ARTILLERY INTELLIGENCE
OFFICER

Field artillery intelligence officers (FAIO) have key responsibilities in the
targeting process. They are the link between the detect and deliver
functions of D3A. FAIO's performs these specific duties:

e Co-locates in the analysis and control element (ACE)/intelligence
support element (ISE) with the all source targeting section with
access to the communications intelligence (COMINT), electronic
intelligent (ELINT), imagery intelligence (IMINT) and situation
development sections.

o Develops targets from available intelligence.

o Establishes connectivity between the all-source analysis system
(ASAS) in the ACE/ISE and AFATDS in the FSE.

o Ensures proper translation of all-source analysis system (ASAS) to
AFATDS target types facilitating target attack.

e Assists with establishing alarm criteria in the ASAS targeting
computer to expedite the reporting of critical targets, defined by
type, location, size, and reporting time.

e Provides fire support subject matter expertise to the ACE during
the MDMP process to assist in developing the order of battle, IPB
products, HVTL and likely NAlIs.

e Monitors the enemy situation and recommends changes to
targeting priorities and attack means.

e Provides input concerning the threat, TSS, attack guidance, and
HPTL.

e Provides information to the ACE/ISE regarding accuracy
requirements and timeliness of information for fire support
systems.

o Ensures targets meet TSS requirements before being passed to the
FSE for engagement

e Advises the FSCOORD or DFSCOORD when changes in the
situation warrant reassessment of the HPTL and AGM.

e Refines and updates Al and ATACMS nominations to corps.

CORPS AND DIVISION TARGETING OFFICER

The corps and division targeting officer reviews, correlates, and prepares
all targeting products and information briefed during rehearsals and
targeting meetings in accordance with command directives. The targeting
officer ensures that the current situation in AFATDS contains the proper
guidances and FSCM. He is also responsible for consolidating,
coordinating and disseminating the restricted target list. In addition, the
targeting officer performs the following duties:



o Develops targets from available intelligence.

o Works with the collection manager and FAIO to integrate targeting
requirements into the ICP.

e Prepares the HPTL/AGM.

o Passes targeting products to the TAC FSE and subordinate FSEs.

o Participates as a member of the targeting team.

o Keeps the FAIO informed about changes to HPTL, AGM and TSS.

o Keeps the DFSCOORD and G3 targeting chief informed about
issues concerning targeting and fire support.

o Participates in the MDMP process.

e Submits CAS/AI and ATACMS nominations to corps.

e Provides the commander with a unit resident nuclear target
analysis capability to support operations in a potential nuclear
environment.

DIVISION COUNTERFIRE OFFICER

The counterfire officer (CFO) is assigned to the DIVARTY headquarters
where he manages TA assets for the division. He develops and issues
radar deployment orders (RDOs) to all radar sections controlled by the
division. Duties of the counterfire officer include the following:

e Supervises the target processing section at the division counterfire
headquarters.

e Follows TSS when developing enemy targets and suspected
targets.

e Provides target location error (TLE) information on available FA
TA assets to the FSE or FSCOORD as a basis for their TSS
recommendations to the targeting team.

e Acts as the principal advisor to the S2 on employment of FA TA
assets.

e  Writes the TA Tab to the FASP.

e C(Coordinates TA planning and execution with the DIVARTY or FA
brigade plans officer, the order of battle (OB) officer, and the TAB
commander. Recommends the following:

o Target acquisition coverage and cueing schedule.

e Command and control of TA assets.

o Positions for FA target acquisitions resources.

e Tracks TA assets.

e Uses AFATDS/IFSAS and the target production map to ensure that
TA assets are properly oriented and cued and targets are
expeditiously attacked.

o Ensures targeting information from other sources is developed to
produce targets.

e Monitors and operates the DIVARTY TA/intelligence frequency-
modulated (FM), and digital nets.



DIVISION ASSISTANT COUNTERFIRE OFFICER

The assistant counterfire officer is assigned to the TAB and positioned in
the counterfire headquarters when deployed. He is the assistant TOC team
chief for the B shift. Some of the duties of the assistant CFO are:

e Acts as the CFO when the DIVARTY counterfire officer is absent.

e Supervises the targeting element of the counterfire headquarters.

o Ensures targets generated by the targeting element are passed to
the fire control and operations elements for action.

o Ensures information from shelling reports (SHELREPs) and
mortar bombing reports (MORTREPs) are integrated into the
target development process.

e Recommends target selection standards for field artillery TA
assets.

e Recommends general position areas for field artillery TA
resources.

o Ensures that all targeting element maps, charts, and records are
kept current.

e Acts as a cueing agent for radars, when required.

o Assists the DIVARTY S2 in the integration of TA assets into the
intelligence collection plan.

e Assists the counterfire officer with writing the TA Tab to the
FASP.

SENIOR FIELD ARTILLERY TARGETING NCO

The 13R40 (SFC) targeting NCO assigned to the CTAD performs all
duties normally performed by the 1SG of a TAB. In addition, the senior
field artillery targeting NCO performs the following duties:

o Conducts map reconnaissance of general position areas for location
of weapon locating radars assigned to the CTAD.

e Collects and disseminates information provided by the intelligence
section and applies their products to the tactical employment of TA
assets and counterfire operations.

e Monitors the operations, status, and current and proposed locations
of FA radars.

e Assists the CFO in developing TA coverage to include command
and control relationships of organic and attached TA assets.

e Provides input to the S2 for consolidation into the TA Tab.

o Provides the CFO with recommendations for positioning GS TA
assets, and establishing sectors of search and radar zones.

e Helps maintain the artillery order-of-battle database and target
files.

e Assists in the development of cueing guidance for all TA assets.



TARGETING NCO

The 13F40 (SFC) targeting NCO assigned to the CTAD is responsible for
setup and operation of the target processing section. His duties are:

e Leads, supervises, and trains the targeting element.

o Sets up and maintains all targeting element maps, charts, and
records.

o Ensures AFATDS is properly initialized and used in conjunction
with the targeting information from the target production map and
other sources to produce targets.

e Assists in recommending employment of fire support means to
include Naval gunfire and CAS.

o Ensures targets generated by the targeting element are passed to
the fire control and operations elements for action.

e Ensures information from shelling reports (SHELREPs) and
mortar bombing reports (MORTREPs) are integrated into the
target development process.

e Helps maintain the artillery order of battle database and target
files.

BRIGADE TARGETING OFFICER

The targeting officer from the DS FA battalion normally resides in the
maneuver brigade Main CP. He facilitates the exchange of information
between the analysis and control team (ACT), brigade combat team (BCT)
S2, DS battalion S2 and the FSE. He performs these duties:

e Coordinates with the striker platoon leader on striker team
availability and positioning.

o Helping the BCT S2 develop the target acquisition and
reconnaissance and surveillance plans.

o Helps provide staff supervision of target acquisition assets
attached, organic or under control of the BCT.

e Develops, recommends, and disseminates the HPTL and AGM, to
the FSE, CP and subordinate elements.

e Coordinates with the BCT S2 for target acquisition coverage and
processing of HPT.

e Produces the TSS matrix for TA assets working for the BCT.

e Manages target lists for planned fires.

e Works with the DS battalion S2 to integrate counterfire operations
into the BCT plan.

e Coordinates and distributes the restricted target list in coordination
with the FSO.

e Acts as the brigade FSO in his absence.



FIELD ARTILLERY BRIGADE TARGETING OFFICER

The FA brigade targeting officer's duties are determined by task
organization and the mission assigned to the FA brigade. The field
artillery targeting officer primary duty is acting as a counterfire officer
when the FA brigade is assigned the mission as counterfire headquarters.
The targeting officer's normal duties include:

e OIC for the targeting element.

e Advises the commander/S3 on employment of any attached TA
assets.

e Develops the TA Tab to the FASP.

o Develops RDOs for any attached radars.

e Recommends radar coverage and positions for attached radars.

o Builds target files derived from radar acquisitions to identify trends
in indirect fire systems positioning.

e Maintains the enemy order-of-battle database.

o Ensures target production overlays are properly maintained.

o Ensures maneuver graphics are up to date.

o Battle tracks acquisitions and friendly FA / TA assets both
manually and digitally.

GENERAL SUPPORT FIELD ARTILLERY BATTALION TARGETING
OFFICER

The GS FA battalion targeting officer assists the FA battalion S2 and S3
with targeting conducted at the FA battalion level. He also has additional
responsibilities in counterfire and radar employment based on the
battalion's assigned mission. The primary responsibilities of the GS FA
battalion targeting officer are:

e Requests BDA from higher headquarters.

e Conducts predictive combat assessment (CA).

e Provides targeting input through the use of automated devices.

e Assists the FA battalion S2 in tracking the enemy order of battle.

e Assists the FA battalion in tracking the friendly scheme of
maneuver.

In division and corps GS FA battalions, the targeting officer is in the
intelligence section. In addition to his targeting duties, he functions as an
assistant S2. His duties include the following:

e Assist the S2 and S3 in target production, processing, and
administration and external targeting coordination.
e Assist the S2 with order of battle development and IPB.



e Help the battalion S2 write the intelligence, TA, and surveillance
portions of the FASP, to include the RDO when applicable.

e Help plan for and manage attached, organic, and OPCON TA
assets.

e Assist the battalion S2 and S3 with development and execution of
the FA TA and counterfire plans.

e Assist the S2 in identifying commander's critical information
requirements (CCIR).

e Supervise the intelligence section in the absence of the S2.

e Perform officer in charge (OIC) shift duties for the S2 section.

e Conducts CA and requests BDA from external sources/higher HQ.

DIVISION MLRS BATTALION TARGETING OFFICER

The division MLRS battalion (DMB) targeting officer can perform the
same duties as the GS FA Battalion Targeting officer or perform alternate
duties in support of the aviation brigade or division deep operations. When
performing these alternate duties, the DMB targeting officer assists the
aviation brigade FSO with targeting and SEAD planning to support
division deep strikes with attack aviation. He also plans deep targets for
future shaping operations. The primary responsibilities of the DMB
targeting officer when performing these alternate duties are:

o Uses electronic intelligence (ELINT) overlays to
implement/facilitate SEAD plans and conduct complementary
SEAD in support of deep attack aviation assets.

e Receives targets of opportunity and BDA reports directly from
Apache and Kiowa helicopters conducting attack operations.

e Supports the aviation brigade FSO by running the FSE to enable
the FSE to conduct 24-hour operations.

e Recommends CFZ coverage on critical fuel and re-supply
positions (FARP).

IBCT TARGETING OFFICER

The IBCT targeting officer locates in the targeting cell of the FECC and
works closely with the lethal and non-lethal effects cell of the FECC to
develop targets. He focuses on target information received from TA
sources and uses AFATDS to collect, analyze and process this information
into required target guidance and instructions. In addition, the targeting
officer performs these duties:

e Develops and provides IPB products to other targeting team
members.

o Works with the effects battle captain to develop, periodically
assess and update:



—TSS.

— HPTL.

— DBA requirements.

— Attack/effects guidance matrix (A/EGM).

— Target/effects synchronization matrix (T/ESM).
— DST.

— Targeting requirements to focus reconnaissance,
surveillance and target acquisition (RSTA) assets and
operations

e Requests and obtains combat assessment reports. Assess and
makes recommendations to update targeting products and
operations.

e Supports IBCT targeting meetings as required.

IBCT TARGETING NCO

The IBCT targeting NCO teams with the targeting officer in the targeting
cell of the FECC to provide a 24-hour capability to plan and coordinate
targeting operations. The targeting NCO performs these duties:

e Operates and maintains the targeting AFATDS.

e Maintains the targeting situational awareness (SA) display.

e Maintains the target production display.

o Inputs targeting SA information into the FECC SA display.

e Updates and purges targeting files.

o Ensures acquired targets are processed and forwarded to the lethal
effects cell or the appropriate fires and effects assets in accordance
with the T/ESM.

e Maintains classified files for the targeting and counterfire cells.

e Performs duties of the targeting officer when he is unavailable.

e Prepares and maintains required daily journals and reports.

o Ensures essential digital and voice connectivity.

IBCT COUNTERFIRE OFFICER

The IBCT counterfire officer locates in the counterfire cell of the FECC.
He coordinates and controls the employment of the IBCT TAP in
consultation with the deputy effects coordinator (DECOORD), the FA



battalion S2 and S3 and the IBCT S2. The counterfire officer performs the
following duties:

e Recommends and updates:
— TA coverage.
— Command and control of FA TA assets.
— Position areas for FA TA assets.

e Orients FA TA assets to ensure required coverage of the IBCT
battlespace.

e Tracks FA TA assets.

o Processes target attack with the lethal effects cell.

e Maintains situational understanding (SU) of targeting operations.

e Recommends TSS.

o Uses TSS to develop enemy artillery targets and suspect targets.

e Provides target location error (TLE) information on available TA
assets to the DECOORD as a basis for TSS recommendations to
the targeting team.

e Supports the targeting officer and the effects battle captain (EBC)
in providing targeting products.

e Advises the IBCT commander and effects coordinator (ECOORD)
on counterfire and targeting operations.

e Supports targeting meetings as required.

USMC TARGETING INFORMATION OFFICER

The USMC targeting information officer (TIO) is a member of the
artillery regiment special staff. He is responsible for advising the division
fire support coordinator and his staff on all targeting matters. He is
intimately involved in the IPB process with the division G2 and develops
targeting products for the maneuver commander. He is located at the
division FSCC. His duties and responsibilities include, but are not limited
to:

e Produces or assists in the production of the:
— HVTL.
—TSS.
— HPTL.

— AGM.



Coordinates with TA agencies to facilitate rapid information
gathering and responsive fires.

Coordinates with the G2 during the execution of the intelligence
collection process.

Ensures the identification, dissemination and engagement of
targets to support the maneuver commander.

Ensures reporting and analysis of battle damage assessment and
munitions effects.



Chapter 4

Employment

To effectively employ FA radars, one must understand the technical
characteristics of radars, how the radar acquires targets, and the technical
requirements for radar employment. FA target acquisition personnel
provide the technical expertise required to support radar employment
planning by the controlling FA headquarters. TA personnel pay an integral
role in the MDMP process thus ensuring that radars are integrated into the
operational plan. Once the plan is completed, radar operators exploit the
technical aspects of the radars to maximize their effectiveness and enhance
survivability.

SECTION I - DETECTION, VERIFICATION, AND LOCATION
METHODOLOGY

HOSTILE MODE

Weapons locating radars spend the majority of their time operating in the
hostile mode. It is important to understand how the radar acquires and
tracks projectiles in flight and extrapolates weapons location from this
information. Both the Q-36 and Q-37 operate in the same manner. The
radar performs these basic steps to determine a hostile firing location:

o Establishes the search fence.

o Verifies penetration of the search fence.

e Validates the trajectory.

o Tracks the projectile.

o Extrapolates the firing location and determines the impact predict
point.

Several conditions must exist for the radar to achieve a solution and
provide a weapon location and impact predict point. First, the range to the
projectile must be such that the radar beam strikes the object on the
ascending branch of the trajectory. In hostile mode, the radar will only
detect objects on the ascending branch of their trajectory. Further, the
object must also be large enough to create a radar return and its speed
must be within the radar's operational parameters for the radar to "see the
object". Once the radar sees the object, it determines the trajectory of the
object. The object must display a ballistic trajectory or the radar rejects it.
Once, the object is detected it must be tracked for sufficient time for the
radar to achieve a solution. The amount of track time required to achieve a
solution differs by radar type. The required tracking times are:



e Q-36:3-5 seconds.
e Q-37:5-8 seconds.

The radar can only determine locations from objects presenting
characteristics within the technical capabilities of the radar and that pass
through the possible detection area of the radar. It is important to
understand the possible area in which the radar can detect an object.

The possible detection area is a three dimensional space defined by the
minimum and maximum range, search sector, and the vertical scan of the
radar. Planning ranges are used for the purposes of this discussion.
However, the maximum planning range for a radar is not an absolute. It is
the range at which the probability of detection becomes low enough to be
unsuitable for planning purposes. Nonetheless, objects may be detected
beyond the maximum planning range. Conversely, objects within the
planning ranges may not be detected. Planning ranges for the AN/TPQ-
36(V)8 and AN/TPQ-37 are:

e AN/TPQ-36(V)8 - 14.5km for artillery, 18km for mortars, and
24km for rockets.
e AN/TPQ-37(V) - 30km for artillery and mortars, 50km for rockets.

The search sector is the area left and right of the radars azimuth of
orientation where the radar can locate targets. The maximum search sector
is plus or minus 800 mils from the azimuth of orientation for a total of
1600 mils. The search sector can be narrowed based on the tactical
situation. Figure 4-1 depicts a possible search sector and associated range
limits.
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Figure 4-1. Search Sector and Range Limits

The vertical component of the detection area is vertical scan. This area
extends vertically from the radar's search fence to the maximum scan
elevation of the radar. Figure 4-2 shows the vertical scan capabilities for
the Q-36 and Q-37 radars. The three dimensional area shown in the
diagram is the area where an object can be detected and tracked.

Detection Area
VERTICAL SCAN

+ Maximum vertical scan for the ANITPQ-36 radar is approximately 80
mils with all 32 scanning frequencies enabled. (Each frequency thatis
disabled results in a loss of approximately 2. 5 mils of vertical scan.)

+ Maximum vertical scan for the AN/TPQ-37 radar is approximately
104mils. The ANTPQ-3T uses phase scanning 5o no vertical scan is lost
when some of the 15 rrnqunncias are disabled
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Figure 4-2. Vertical Scan

There must be a sufficient amount of vertical scan at the points where an
object passes through the detection area for the radar to track it and
compute a solution. The amount of available vertical scan is called track
volume. Radars require a minimum of 50 mils of track volume to track a
round for long enough to achieve a solution. Figure 4-3 shows the concept
of track volume.
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Track Volume

= The amount of available vertical scan through which an object is racked.

+ Each radar typlcally needs a minimum of $0 mils of track volume In erder to track a
round for sufficient tirme bo achieve a solution.

Q34 3-5 seconds
- Q37 5-8 seconds

*Track volume % determined by bwo factors:
- The vertical scan of the radar
- The amount of vertical scan lost .
because of screening crest ?;r:;::l

Track Valume ¥ l

o —
Search Fence

Figure 4-3. Track Volume

There are two other major factors that affect the radar's ability to detect,
track and achieve a solution for a target. They are aspect angle and speed
of the object. The aspect angle is the angle measured from radar antenna to
the target path of the object. The aspect angle must be greater than 1600
mils. This means the object must be traveling toward the radar. Objects
with aspect angles approaching 1600 mils may not be detected. The
velocity of the object must also be considered. The velocity must be
within the minimum and maximum velocity thresholds for the specific
radar. Figure 4-4 depicts the concept of aspect angle and Figure 4-5
provides the velocity requirements for the Q-36 and Q-37 radar.

Aspect Angle

Aspect Angle: The angle between the radar antenna and the target path of the object

The radar is designed to

ignore detections with
aspect angles of less
than 1600 mils.

= Yes
- Questionable
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Figure 4-4. Aspect Angle

Velocity Requirements

|Awa.]r=5ﬂmﬂa.- Hﬂlmlsl Most merlar, arty |.ﬁ.w:y-50nﬂ:- Bnrru':l

and rockets have

weloaSes groator
tan B0 mis

Q36 37

| Toward = 50 mis - 1500 mis | | Toward = 130 m/s - 1500 mis |
N\ /
= Tracks objects mdng ioward the radar s + Tiwchs objects moving ieward thi ralar with
grourd susface speeds of at [eas 50 m's and ground sudace spesds of af least 130ms
na grealer than 1520 mis and nio greater than 1500 m's

= Tracks obects paving away froen the radar \/ = Tischs objects moving away From {he radar
al ground surlfade &peedi no giesbed Than B al groind dudacse bpeedd up to B 'S
mla

Figure 4-5. Velocity Requirements
DETECTION, VERIFICATION AND LOCATION PROCESS

Establishing the search fence is the first step performed by the radar for
detecting an object. The radar accomplishes this by transmitting a series of
beams that conform to the terrain. Once an object penetrates the search
fence, the radar determines the objects speed, elevation, range and
azimuth. The radar uses this information to predict the object's next
location and to send out verification beams to determine if the object has a
ballistic trajectory.



Search Fence Penetrated

Figure 4-6. Object Verification

If a ballistic trajectory is verified, the radar sends out a series of tracking
beams. These beams provide the radar with the information required to
mathematically extrapolate a predicted launch and impact point. The radar
stops sending out tracking beams when the following conditions exist:

e A solution is computed for the acquisition.

o Three sequential misses happen for the Q-36 or five sequential
misses for the Q-37.

o The predicted azimuth for the next track update is outside the left
or right limit of the radar' search sector.

o The predicted elevation of the next track is above or below the
radar's minimum or maximum search elevation.

Figure 4-7 depicts how an object is tracked.
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Object Tracking

Figure 4-7. Object Tracking
THE RADAR BEAM

To completely understand how the radar functions one must understand
the structure of the radar beam and how the radar uses the beam to track
an object traveling through the detection area. A radar beam is actually
composed of four individual beams that comprise a track cluster. We
normally refer to this track cluster simply as a radar beam. Figure 4-8
shows a cross section of a radar beam.

Radar Beam Cross-section

Radar -
Track
Cluster

4 X Beams
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Figure 4-8. Radar Beam

There are three possible outcomes when an object passes through the
search fence and the radar transmits a verification or tracking beam. The
outcomes are miss, hit, or plot. A miss occurs when the projectile strikes
none of the individual beams in the track cluster. A hit occurs when at
least one beam in the track cluster is struck, but not all. A plot occurs
when the following conditions occur:

e All four beams of the track cluster detect the object.

e The detected range of the object is within 75 meters of the
predicted range.

e The detected azimuth is within 20 mils of the predicted azimuth for
the Q-36 or 15 mils for the Q-37.

o The detected elevation is with 15 mils of the predicted elevation
for the Q-36 and 10 mils for the Q-37.

When the radar achieves an adequate number of plots it computes a
solution for the weapons location and impact predict point. The number of
plots required to achieve a solution varies based on radar type, initial
detection range and the tracking time. In general, the Q-36 needs between
3-15 plots depending on the reasons for track termination. The Q-37
requires 5-12 plots at ranges less than 30 km and a minimum of 15 plots at
ranges greater than 30 km. Figure 4-9 summarizes the tracking process.

Summary Of The Hostile Mode
Tracking I:rocess

1. Object breaks the radar's B e MISS
search fence.

2. Radar verifies that object has
ballistic characteristics

3. Radar tracks object along 1t'5® LOTS
predicted trajectory

4, Computer extrapolates @ \,
grid location to the object's point . Q)
of origin and point of impact a.

Figure 4-9. Tracking Process

FRIENDLY FIRE MODE
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The methodology used by the radar to detect, track and determine an
impact or burst location in the friendly mode is the same as that for the
hostile mode. The major differences are the size of the search fence, angle-
T and orientation of the radar. In friendly mode the radar tracks projectiles
as they travel away from the radar. Therefore, the radar detects and tracks
the projectile on the descending leg of its trajectory. The detection area in
the friendly mode is significantly smaller since the search sector must be
narrowed to approximately 440 mils. Finally, angle-T, the angle formed
by the radar and gun-target lines, must be between 800 and 1200 mils. A
detailed discussion of friendly fire mode procedures is contained in

Appendix C.

SECTION II - RADAR SYSTEM CHARACTERISTICS

MISSIONS

The primary mission of AN/TPQ-36 and AN/TPQ-37 weapons-locating
radars is to detect and locate enemy mortars, artillery, and rockets quickly
and accurately enough to permit immediate engagement. Their secondary
mission is to observe registrations and help the FDC adjust fire for
friendly artillery units. The secondary mission should be performed only
when absolutely necessary. Radiation time should be reserved for the
primary mission.

AN/TPQ-36(V)8

The AN/TPQ-36 is optimized to locate shorter-range, high-angle, lower
velocity weapons such as mortars and shorter-range artillery. It can also
locate longer-range artillery and rockets within its maximum range. For
mortars and artillery, the higher probability of detection extends to
approximately 14,500 meters for artillery and 18,000 meters for mortars.
Rockets can be detected with reasonable probability out to 24,000 meters.
Minimum and maximum detection ranges can be established; however, at
least 900 meters difference in maximum and minimum ranges is required.
The radar's antenna electronically scans a horizontal sector from 230 mils
to 1,600 mils in width. The Q-36 can search up to 6,400 mils by using the
extended azimuth search function. With extended azimuth search, the
computer automatically traverses the antenna from two to four positions
and performs its target location functions.

The AN/TPQ-36(V)8 can be emplaced and ready for operation within 9
1/2 minutes with a crew of four and can be march-ordered within 4 1/2
minutes during daylight hours. (Emplacement and march-order times do
not include the time needed to set up or take down camouflage nets.)
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TARGET CLASSIFICATION

Q-36 legacy systems classify acquisitions as three distinct target types.
The types are artillery, mortar or unknown. Both cannons and rockets are
classified as artillery. The probability of a correct target classification is
90%. The Q-36 does not classify targets by subtype. Therefore, mortar
targets are classified as mortar/unknown and artillery targets are classified
as artillery/unknown. The unknown target type is interpreted differently
depending on whether the receiving device is an initial fire support
automated system (IFSAS) or AFATDS. The unknown target will default
to target type personnel/unknown in IFSAS and target type terrain/feature
in AFATDS.

The Q-36(V)8 radar has the added capability of classifying acquisitions as
rockets. However, like Q-36 legacy systems. it does not classify targets by
subtype.

Probability of location

The probability of location varies based on target type, range, quadrant
elevation, and number of projectiles being simultaneously tracked. Other
factors that may affect probability of location are target elevation above
the mask, wind velocity, precipitation and the electromagnetic spectrum.
In general, the Q-36 can locate up to ten simultaneously firing weapons
with quadrant elevations greater than 300 mils without degradation in
location probability. This holds true as long as no more that two
projectiles are being tracked or new firings do not occur at ranges greater
than 7500 meters from acquisition being processed. When both of these
conditions occur, the probability of location may decrease by as much as
55%. Wind, rain and electromagnetic countermeasures do not degrade the
performance of the radar when the following conditions exist:

e Winds do not exceed 35 miles per hour.

e Rain does not exceed 2 millimeters per hour.

e  When a 100-watt ground based emitter's radiation is separated by
five or more beam widths from the radar azimuth.

The probability of locating a mortar projectile is 90% or greater at ranges
from 3000-18,000 meters over the center 1067mils of the radar's search
zone. Outside the center zone the 90% location band is from 3000-15,000
meters. For ranges from 750-3000 meters the probability of location
decreases from 90% to 45% in a linear fashion based on range.

The probability of locating cannons is 70% or greater for all ranges
between 3,000 and 14,500 meters over the center 1067 mils of the radar's
search zone. Outside the center zone the 70% location band is from 3,000



to 11,500 meters. Figure 4-10 shows the higher probability coverage areas
for mortars and artillery.

Mortar and Cannon Coverage Area

18,000m

Maortars

Artillery

Figure 4-10. Q-36 Mortar and Cannon Coverage Areas

Finally, the probability of locating rockets is at least 80% across the entire
radar sector for all ranges from 8,000-24,000 meters. As previously
discussed the target will be categorized as artillery. The range to the target
and the results of [PB will likely be the only indicator that a target is a
rocket. Figure 4-11 depicts the coverage area for rockets.

Rocket Coverage Area

24,000m

|:I Rockets
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Figure 4-11. Q-36 Rocket Coverage Area
ACCURACY

The accuracy, or target location error (TLE), is generally characterized as
the percentage of locations computed that are within a certain distance of
the actual firing location for a specific type of projectile. TLE is generally
characterized as the radius in meters from the actual weapon locations that
90% and 50% of the computed weapon locations would be located. TLE is
an important factor in determining the method of target attack. The
maximum 50% TLEs by projectile type are:

e Mortar - 40m or .4% of range whichever is greater.

e Cannon - 65m or .65% of range whichever is greater.

e Rocket - 120m or 1% of range whichever is greater.
The maximum 90% TLEs by projectile type are:

e Mortar - 100m or 1% of range whichever is greater.

e Cannon - 150m or 1.5% of range whichever is greater.

e Rocket - 300m or 2.5% of range whichever is greater.

Table 4-1 provides 50% TLE data and Table 4-2 provides 90% TLE data.

Table 4-1. Maximum 50% Target Location Errors

Target Ranges
Category 3km Skm 11km 14km 15km 18km 24km

Mortar 40m | 40m | 40m 44m 56m 60m 72m

Cannon 65m | 65m | 65m 72m 91m

Rocket 120m | 120m 140m | 150m | 180m | 240m

Table 4-2. Maximum 90% Target Location Errors

Target Ranges

Category 3km Skm 8km 11km 14km 15km 18km 24km

Mortar 100m | 100m | 100m | 110m 140m | 150m | 180m

Cannon | I150m | I150m | 150m | 165m | 210m
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Rocket

300m | 300m | 350m | 375m | 450m | 600m

SYSTEM COMPONENTS

The AN/TPQ-36(V)8 consists of an operations control group (OCG),
antenna transceiver group (ATG), equipment trailer group (ETG), remote
control display terminal (CDT), power distribution group (PDQ), trailer
mounted auxiliary generator, and a M998 HMMWYV for transporting the
auxiliary generator trailer. Figure 4-12 depicts the complete AN/TPQ-
36(V)8 system.

e

HMMWY Mags ™, e

] .|I| i ]
-|!- EQUIFMENT
TRAILER
OPERATIONS GROUP
CENTRAL .

TRAILER Mioay GENERATOR

coT AUXILIARY
GENERATOR

Figure 4-12. The AN/TPQ-36(V)8 Radar System

Operations Control Group

The OCQG is the focal point for operating the radar. It consists of a
lightweight multipurpose shelter (LMS), a M1097 HMMWYV, and the
vehicle cab control console (VCCC). The LMS houses the operations
central (OC), which controls radar operations. The LMS consists of a
paper map display, two operator control stations (OCS), a radar signal
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processor, two environmental control units, a gas particulate filter unit, a
remotable control display terminal (CDT), a line printer and
communications equipment. Each OCS consists of a LCU and a color
monitor. During normal operations, the right OCS is used to control the
radar set. The left OCS is used for planning and as an alternate control
console. The communications equipment contained in the shelter consist
of the EPLRS and remote devices to control the two SINCGARS radios
contained in the ATG. The VCCC contains equipment for remote control
of communications, site selection, and location reporting operations from
the HMMWYV cab. It contains the connections for a removable LCU that
allows these functions to be performed during movement. Figure 4-13
shows the operations control group.

Figure 4-13. Operations Control Group
Antenna Transceiver Group

The ATG consists of the antenna, antenna trailer and all of the radiating
elements and associated feed, tilt sensor, beam steering unit, and boresight
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telescope assembly. The antenna is erected to the vertical position during
operations and lowered to the horizontal position for transport. The OCG
HMMWYV transports the ATG. Figure 4-14 depicts the ATG.

Figure 4-14. Antenna Transceiver Group
Equipment Trailer Group

The ETG consists of a modified M116A3 trailer that provides storage and
transport of section equipment. The ETG contains four cable spools. The
two upper center cable spools contain two 50-meter remote CDT cables.
These cables connect the remote CDT to the ATG shelter. The two lower
outside spools contain the shelter cable set. The shelter cable set consists
of a 50-meter prime power cable that provides power from the ATG to the
shelter and a 50-meter data cable that provides signal interface between
the ATG and the shelter. Refer for Figure 4-15 for cable locations.
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During movement, the ETG is towed by the M1097 that contains the
primary generator pallet.

Figure 4-15. Equipment Trailer Group

Remote Control Display Terminal

The remote CDT consists of a LCU and a CDT and permits the remote
operation of shelter components. The CDT is normally stored in its case
inside the shelter until required for operations. It is removed for use along
with one of the LCUs from inside the shelter. Normally the left LCU is
removed from the shelter. The CDT can be remoted up to 90 meters from
the shelter using the remote CDT cables stored on the ETG. This allows
the required 10 meters of slack in the cables. Figure 4-16 shows the
configuration of an operational remote CDT.
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Figure 4-16. Remote Control Display Terminal
Power Distribution Group

The power distribution group consists of generator pallet mounted on a
M1097 HMMWYV, and the prime and auxiliary power cables. The
generator is a 400HZ 10KW precise power generator mounted on a special
pallet. The prime and auxiliary power cables are contained on two spools
that are mounted on either side of the generator pallet. The prime power
cable is a 40-meter cable that connects the PPG generator to the ATG. The
auxiliary power cable is a 40-meter cable that connects the auxiliary
generator to the shelter. This allows the operation of the second air
conditioner contained in the shelter. Figure 4-17 depicts the PPG.
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Figure 4-17. Prime Power Group

Trailer Mounted Auxiliary Generator

The trailer mounted auxiliary generator is a PU-799 or 400HZ 10KW
generator mounted on a M116A2 trailer. The trailer is towed by the
M998/M1038 utility HMMWYV during movement. Figure 4-18 shows the
trailer mounted auxiliary generator.

Figure 4-18. Trailer Mounted Auxiliary Generator

AN/TPQ-37

The AN/TPQ-37 is a phased-array artillery locating radar system designed
to detect mortars artillery and rockets. The Q-37 is optimized to locate
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longer-range, low-angle, higher velocity weapons such as long-range
artillery and rockets. However, it will also locate short-range, high-angle,
lower velocity weapons thus complementing the AN/TPQ-36. The Q-37
has a minimum range of 3 kilometers and a maximum range of 50
kilometers. For artillery, the higher probability of detection extends out to
approximately 30 kilometers. Minimum and maximum detection ranges
can be established for the Q-37. However, there must be at least 900
meters difference in maximum and minimum ranges.

The Q-37 sector of search is from 300 mils to 1,600 mils. Although the Q-
37 is not equipped with the extended azimuth search function, the antenna
can traverse a full 6400 mils. The Q-37 is normally deployed 8 to 12
kilometers behind the FLOT and can be emplaced and ready for operation
within 30 minutes and march-ordered within 15 minutes during daylight
hours. (Emplacement and march-order times do not include the time
needed to set up or take down camouflage nets.)

TARGET CLASSIFICATION

The Q-37 classifies acquisitions as three distinct target types. The types
are artillery, mortar or rocket/missile. The Q-37 does not differentiate
subtypes for these target types. The subtypes default to unknown. The
target classifications generated by the Q-37 for transmission to
IFSAS/AFATDS are MORT/UNK, ARTY/UNK and RKTMSL/UNK.
The algorithm used to locate mortars is a post-fielding software patch
designed to provide an addition capability for operation needs. The mortar
functionality has not been fully tested so probability and accuracy data is
not available. The acquisition ranges for mortars are the same as the
ranges for artillery.

PROBABILITY OF LOCATION

The factors affecting the Q-37's probability of location are the same as for
the Q-36. In general, the Q-37 can locate up to ten simultaneously firing
weapons with quadrant elevations greater than 300 mils without
degradation in probability of location. This is true when no more that two
projectiles are being tracked or new firings do not occur at ranges less than
6,000 meters or greater than three-quarters of the specified range for a
specific projectile type. When both of these conditions occur, the
probability of location may decrease to a probability of detection no lower
than 50%. Wind and rain do not degrade the performance of the radar
when the following conditions exist:

e Winds do not exceed 40 miles per hour with gusts to 75 miles per
hour.



e Rain does not exceed 5 inches per hour with horizontal wind gusts
of 40 miles per hour.

The probability of locating a cannon projectile is 85% or greater at ranges
from 4,000-30,000 meters when weapon quadrant elevations are greater
than 200 mils at ranges less than 10,000 meters and 300 mils at ranges
greater than 10,000 meters. The ranges vary depending on the size of the
projectile. The range fan for detecting light cannon is from 4,000 to
20,000 meters over the entire search sector. For medium cannon, the range
fan is from 4,000 to 25,000 meters over the center 1067 mils of the search
sector and 4,000 to 20,000 meters over the outside sector of the search
sectors. The range fan for heavy cannon is from 4,000 to 30,000 over the
center 1067 mils of the search sector and 4,000-22,000 meter over the
outside search sectors. Figure 4-19 shows the higher probability coverage
areas for cannons.

Cannon Artillery Coverage Areas

> 30,000m

25,000m

22,000m

20,000m
Legend

III Heavy Cannan
D:I Medium Cannon
|:| Light Canncn

Figure 4-19. Q-37 Cannon Artillery Coverage Areas

The probability of locating long-range rockets up to 762mm in diameter is
at least 85% for quadrant elevations greater than 300 mils. The detection
ranges are between 4,000 and 50,000 meters over the center 1067 mils of
the search sector and 4,000-37,000 meters across the outside search
sectors. Figure 4-20 depicts the coverage area for long-range rockets.
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Long-range Rocket Coveraqge Area

533mils . + 533mils 50.000m

P et |_ —

37,000m

Legend
D Rockets
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Target Ranges
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Figure 4-20. Q-37 Rocket Coverage Areas

The accuracy, or target location error for the Q-37 is characterized in the
same manner as for the Q-36. The maximum 50% TLEs by projectile type
are:

e All cannon - 35m or .35% of range whichever is greater.
o Long-range rocket - 70m or .4% of range whichever is greater.

The maximum 90% TLEs by projectile type are:

e All cannon - 90m or .9% of range whichever is greater.
e Long-range rocket - 175m or 1% of range whichever is greater.

Table 4-3 provides 50% TLE data and Table 4-4 provides 90% TLE data.

Table 4-3. Maximum 50% Target Location Errors

Cannon

35m | 35m 70m 77m &8m | 105m

Rocket

70m | 70m 80m 88m 100m | 120m | 148m | 200m
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km | 10km
N/A | N/A

Mortar

Table 4-4. Maximum 90% Target Location Errors

Target Ranges
Category | 4 20km | 22km | 25km | 30km | 37km | S0km
N/A N/A N/A | N/A

Cannon 90m | 90m | 180m | 198m | 225m | 270m

|

Rocket 175m | 175m | 200m | 220m | 250m | 300m | 370m | 500m
SYSTEM COMPONENTS

The AN/TPQ-37(V)8 consists of an operations control group (OCGQG),
antenna transceiver group (ATG), power distribution group (PDG), trailer
power distribution unit, M998/M 1038 HMMWYV and a FMTYV for
transporting the trailer power distribution unit. Figure 4-21 depicts the
major components of the AN/TPQ-37(V)8 system.
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Figure 4-21. The AN/TPQ-37(V)8 Radar System
Operations Control Group

The OCG is the focal point for operating the radar. It consists of a S-250
shelter, a M1097 HMMWYV, and the shelter cable set. The shelter contains
the computer, printer, signal processor, displays, B-scope, weapons
location unit, and the magnetic tape unit. The shelter cable set consists of
two 50-foot cables. These cables connect the shelter to the ATG. One
cable is a power cable that provides power from the ATG to the shelter.
The second cable is a data cable that allows data exchange between the
antenna and the shelter. The cables are stored on cable spools attached to
the back of the shelter during movement. An alternate method of storing
the cables is to place them in the HMMWYV bed under the shelter. This
allows the cables to remain connected to the shelter during movement.
This technique is often used since it shortens the required emplacement
time for the radar. Figure 4-22 shows the operations control group.
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Figure 4-22. Operations Control Group
Antenna Transceiver Group

The ATG consists of the antenna, modular azimuth positioning system
(MAPS), a modified M1048A1 antenna trailer and all of the radiating
elements and associated feed, receiver preamplifiers and receiver
protectors, azimuth and elevation positioning circuits, beam steering
circuits, tilt sensor, and boresight telescope. The antenna is erected to the
vertical position during operations and lowered to the horizontal position
for transport. The PDG 5-ton truck tows the ATG during movement. The
modified M1048A1 trailer is equipped with the medium track suspension
system (MTSS). The MTSS is designed to improve the mobility of the
trailer when traveling over soft soil, sand, mud and snow covered terrain.
MAPS is an inertial surveying system designed for use in the ground
mobile environment. It provides the radar with an on-board position
location and survey capability. MAPS uses a vehicle motion system to
determine the location of the radar antenna. MAPS provides the radar with
the following information:

o Horizontal position (easting and northing) to the nearest meter.
e Altitude to the nearest meter.

e (Qrid azimuth to the nearest mil.

Figure 4-23 depicts the ATG.
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Figure 4-23. Antenna Transceiver Group
Power Distribution Group

The PDG consists of generator pallet mounted on a M923/925 5-ton truck,
and the prime power cable. The generator is a 400HZ 600KW precise
power tactical quite generator mounted on a special pallet. The prime
power cable is contained on a spool that is mounted on the left rear of the
generator pallet. The prime power cable is a 32-meter cable that connects
the PDG generator to the ATG via a power distribution box with an eight-
meter cable. This allows the PDG to be positioned up to 30 meters from
the ATG given the requirement for 10 meters of slack in the cable. Figure
4-24 shows the PDG.
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Figure 4-24. Power Distribution Group
Trailer Power Distribution Unit
The trailer power distribution unit (TPDU) is a PU-806 or 400HZ 60KW

generator mounted on a M200A 1 trailer. The trailer is towed by the
FMTV during movement. Figure 4-25 shows the TPDU.

Figure 4-25. Trailer Mounted Auxiliary Generator
AN/TPQ-37 Version Differences

There are currently four versions of the Q-37 in service, the AN/TPQ-
37(V)8, AN/TPQ-37(V)7, AN/TPQ-37(V)6, and the AN/TPQ-37(V)5.
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The upgrade between the version 5 and version 6 radar added Kevlar to
the ATG. Version 7 added the modified M1048A1 trailer with MTSS. The
major upgrades occurred between version 7 and version 8. The differences
between version 8 and previous versions include:

e The operations central (OC) shelter is transported on a M1097
HMMWYV instead of an M35A2 2-1/2 ton truck.

e The antenna is mounted on the M1048A1 trailer instead of the
M1048 trailer.

e A M925 5-ton truck has replaced the M813 series generator truck.

e The 800 or 900 series cargo truck has been replaced by a medium
tactical vehicle (MTV).

o The antenna transceiver group (ATG) contains a modular azimuth
positioning system (MAPS).

e The ATG has an improved cooling system.

e The PDG generator pallet and ATG contain wheels that allow the
components to be loaded onto C-130 and C141 aircraft without
external ground equipment.

e The antenna transceiver group has fragmentation protective
plating.

e The antenna contains an upgraded transmitter.

o The radar shelter contains upgraded operations control.

e The radar is Package 11 software compatible.

Figures 4-26 and 4-27 depict the operational configurations of these
radars.

Figure 4-26. Radar Set AN/TPQ-37(V)
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Figure 4-27. Radar Set AN/TPQ-37(V)8

SECTION III - TECHNICAL ASPECTS OF SITE SELECTION, POSITIONING

AND OPERATIONS

SITE SELECTION

The technical aspects and characteristics of radars determine the
requirements for site selection. The radar section leader selects the actual
radar site from the position area(s) identified by the DS field artillery
battalion S2 and radar section leader during the MDMP or as designated
by the targeting or counterfire officer. The technical considerations for site
selection include:

o Slope.

e Area in front of the radar.
e Screening Crest.

e Aspect angle.

o Electronic line of sight.

e Track volume.

e Proximity of other radars.
o Cable lengths.

SLOPE



Slope is an import consideration for the proper positioning of the radar.
The slope of the terrain must be 7 degrees (120 mils) or less to ensure
proper leveling of the ATG. The ATG will not operate properly without
leveling. There are also safety considerations associated with sighting the
radar on slopes greater than recommended. Some slope is advantageous
and enhances radar functioning. Slope also provides drainage to the radar
sight that can help prevent radar components from becoming stuck during
periods of heavy or continuous rainfall.

AREA IN FRONT OF THE RADAR

The area in front of the antenna should be clear of foliage that extends
above the bottom of the antenna. Radar signals can be attenuated by more
that 1 dB per meter of heavy foliage. A few meters of foliage can severely
reduce radar effectiveness. A clear area in front of the radar minimizes
attenuation of the radar beam. This area should extend 200 meters in front
of the radar for the Q-36 and 300 meters in front of the radar for the Q-37.
The ideal site will have a clear area in front of the radar that has a gentle
downward slope for approximately 200-300 meters and then gradually
rises up to the screening crest. This reduces multipath errors. Multipath
errors are errors in target location created when radar transmit or return
signals travel by more than one path.

SCREENING CREST

A screening crest increases the survivability of the radar by serving as a
defense against enemy observation (visual and infrared), direct fire, and
electronic countermeasures. The screening crest also helps attenuate
sound. Ideally, the screening crest should be in friendly territory and
located approximately 1000 meters in front of the radar, perpendicular to
the radar's azimuth to center sector. The vertical angle to the screening
crest should be between 15 and 30 mils for the Q-36 and 5 and 15 mils for
the Q-37. The optimum vertical angle is 10 mils. Further, the difference
between the highest and lowest points on the screening crest should not
exceed 30 mils. A difference of more than 30 mils reduces the ability of
the radar to produce enough track volume to compute a weapon location
or impact predict point. The vertical angle between the radar antenna and
the top of the screening crest is called a mask angle. Appendix F contains
a detailed discussion of mask angle.

ASPECT ANGLE

The aspect angle is the angle between the radar beam and the target path.
The aspect angle must be more than 1600 mils in hostile mode and
between 800 and 1200 mils (angle-T) in friendly mode. Since the radar is
a doppler radar, a target moving directly away or directly toward the radar
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produces the greatest change in frequency and a more accurate target
location.

ELECTRONIC LINE OF SIGHT

The overriding consideration in the selection of a radar site is electronic
line of site. The radar must have electronic line of sight (ELOS) to the
projectile being detected to acquire the weapon. However, ELOS to the
weapon is not required. The radar technician should verify ELOS before
occupying the site. This can be done manually or with the Firefinder
Position Analysis System. Verifying ELOS before occupying a radar site
can save valuable time by eliminating untenable radar sites prior to their
occupation.

TRACK VOLUME

Track volume is the amount of vertical coverage required by the radar to
detect a projectile and compute a solution. The track volume is determined
by the vertical scan of the radar and the amount of vertical scan lost
because of the terrain contour, or screening crest in front of the radar.
Firefinder radars require 50 mils of track volume to detect a projectile.
Further, the difference between the high and low mask angles should not
exceed 30 mils. A detailed discussion of track volume is contained in

Appendix F.

PROXIMITY OF OTHER RADARS

Other radar systems or active emitters can interfere with radar coverage by
attenuating or jamming the radar beam. Radars and emitters close in
proximity or azimuth of search may cause jamming. Inadvertent jamming
can be avoided by careful planning of radar positions.

CABLE LENGTHS

Cable lengths must be considered when selecting a radar site. The cables
determine the maximum extent to which the components of the radar can
be dispersed. The location of system components is determined by terrain
contour, foliage, site access, and threat. Ideally, the radar components
should be positioned to take advantage of naturally available cover and
concealment. Nonetheless, cable lengths may dictate the actual positions.
Table 4-5 provides a consolidate listing of cable lengths for the Q-36.

Table 4-5. Q-36 Cable Lengths

|
Cable Length (m)
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Prime Power Cable 32m (105 ft.)
ATG Power Cable 8m (26 ft.)
Shelter Power Cable 50m (164 ft.)
Shelter Data Cable 50m (164 ft.)

Based on these lengths, the Q-36's OCG can be placed up to 40 meters
from the ATG and 30 meters from the PDG. The remote CDT can be
located up to 90 meters from the shelter when using both CDT cables.
Emplacement of system components must allow for 10 meters of slack in
the cables to prevent damage to cable heads and connectors. Table 4-6
shows the cable lengths for the Q-37.

Table 4-6. Q-37 Cable Lengths

Prime Power Cable 40m (131 ft.) |
Auxiliary Power Cable 40m (131 ft.)
CDT Cable (x2) 50m (164 ft.)
Shelter Power Cable 50m (164 ft.)
Shelter Data Cable 50m (164 ft.)

Based on the cable lengths in Table 4-6, the Q-37 OCG can be placed 40
meters from the ATG. The PDG can be placed up to 30 meters from the
ATG given the combined lengths of the prime power and ATG power
cable. The requirement for 10 meters of cable slack also applies to the Q-
37.

SITE ACCESS

The radar site should have more than one route of approach. Routes of
approach should be accessible by section vehicles, free from enemy
observation, and capable of being guarded by a minimum number of
personnel. The quality of access must also be considered. Some essential
considerations include:

e Accessibility during poor weather conditions. Can the position be
accessed during periods of rain and snow? Positions that may
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deteriorate during inclement weather should be avoided to prevent
stranding the radar.

e Overhead clearance. Avoid locations where trees, power or
telephone lines may damage radar components when entering and
exiting the position. Check the clearance requirements for tunnels
and overpasses to ensure section equipment does not exceed
requirements.

o Bridges. Check the bridge classifications on routes to radar
positions. Ensure that the bridge classification of section
equipment does not exceed the load bearing capabilities of the
bridge.

e Fords. Check fords to ensure they are passable to the radar section
equipment. The ATG for the Q-36 and Q-37 can only ford 30
inches of water. If heavy rains are expected some positions may
become untenable because of fording restrictions.

e Obstacles. Check routes for current and planned obstacles. These
obstacles may include road craters, tank ditches, abates, or wire
obstacles. Also check for natural obstacles such as fallen trees and
rockslides. Ensure that the access is sufficient to allow egress after
combat has occurred. Rubble from buildings, utilities and fallen
trees should not prevent the radar section from displacing from a
position.

POSITIONING

Positioning is based on the technical requirements and capabilities of the
radar and tactical considerations. The overriding factor in positioning is
mission accomplishment. Mission, enemy, terrain, troops, time available,
and civil considerations (METT-TC) are paramount when selecting radar
positions. The DS battalion S2 in conjunction with the targeting officer or
controlling FA headquarters designates general position areas for radars.
The radar section leader selects the actual radar site within the position
area.

TACTICAL CONSIDERATIONS

Radar position areas are selected based on IPB, the range capabilities of
the radar, and METT-TC. A through analysis of METT-TC will dictate
which factors are most important. Generally, in a traditional battlespace,
radars are positioned far enough from the FLOT to acquire enemy
weapons, prevent loss of the radar to enemy action, and avoid unnecessary
movement. This maximizes radar coverage and cueing time. Given the
radar's minimum range and the necessity to avoid conflicts with
maneuvering friendly forces, the Q-37 is normally positioned 8-12km
from the FLOT and the Q-36 3-6km behind the FLOT. This rule of thumb
may change based on the tactical situation. In stability and support



Mission

Enemy

operations, radars may be positioned inside an intermediate staging base
(ISB) or enclave.

Radars must be positioned where they can best accomplish their mission.
Several factors drive positioning in relation to mission considerations. The
supported unit, commander's guidance, associated command and support
relationship, and required sector of search dictate in general where the
radar must be positioned. The requirements to conduct hostile and friendly
operations add specificity to positioning requirements. Further, the
requirements to establish priority zones influence radar positioning.

The enemy situation and capabilities greatly influence where a radar must
be positioned. A through IPB is essential to determining radar locations.
IPB influences positioning in two ways. First, IPB identifies the areas
where enemy systems are anticipated. This information and the
commander's targeting guidance dictate the positioning and orientation of
the radar. Further, IPB identifies enemy threats that must be considered
when positioning the radar. These threats may include suspected locations
of ground threats or special purpose forces, electronic warfare threats,
major ground and air avenues of approach, and anticipated requirements
for repositioning.

Terrain (and Weather)

Troops

Terrain effects movement, cover, concealment, communications, and
positioning. In mountainous terrain, identifying positions that maximize
the radar's range and capabilities is difficult. A position with an optimum
screening crest may be difficult if not impossible to find. Terrain may also
narrow the search sector because of inadequate electronic line of sight. On
the other hand, flat or open terrain makes concealment difficult. Heavy
rains, snow, sand storms, and dust storms can attenuate the radar signal
and degrade the probability of location. Heavy rains and snow can make
some terrain impassable or the soil unstable. The effects of terrain and
weather upon positioning must be considered or mission accomplishment
will be jeopardized.

The size of the area to be covered and the number of radars available
affect both positioning and employment. When multiple radars are
available to support a unit, smaller search sectors may be assigned to
specified radars. Further, positions should be selected that facilitate mutual



support between radars. This allows one radar to assume all of or part of
another radar's search sector and priority zones during displacement and
movement. The number of crewmembers assigned to a radar section can
also affect positioning. Sections manned at less than authorization may
require additional support to accomplish the mission. This support may
include security or maintenance above normal levels. Co-locating or
positioning the radar in the vicinity of another unit may be required.

Time Available

The time available for reconnaissance, liaison, movement, occupation, and
position improvement must be considered. Mission requirements and the
amount of time available to position radars may require that a radar
initially position in a less than optimum position then reposition at a later
time as mission requirements dictate.

Civil Considerations

Civilians in the battlespace may impact positioning and radar operations.
Positioning requirements may include additional security considerations
when there is a hostile local populace. In addition to direct threats,
movement routes may become blocked or congested by the local
populace, refugees, or obstacles. However, a cooperative or friendly
populace may enhance positioning options. Fixed facilities or other civil
structures may become available for use by the radar section. Local
logistical support may also be available.

OTHER CONSIDERATIONS

Cover

When possible, section equipment should be placed in a defilade,
hardened structure or prepared position to protect the radar and crew. This
provides the crew and some equipment with protection from hostile fire.
Even so, the radar's ATG cannot be completely covered. The ATG can
only be placed in a location that provides cover to the top of the ATG
trailer. This provides protection for the ATG electronics while providing
an unobstructed line of sight for the antenna. Placing the radar in a
covered position also helps dissipate noise from the ATG and PDG,
lowers susceptibility to direct observation, and reduces the radar's thermal
and infrared signatures. In situations where a defilade or prepared position
is unavailable, the radar crew should consider burying the radar data and
power cables. The data cable is one of the most vulnerable components of
the radar system. It is susceptible to damage by indirect fires or by a
vehicle driving over the cable. One broken or damaged wire in the cable
can render the cable useless. The power and data cables should be buried



in hand-dug trenches six inches deep, 12 inches deep when crossing roads.
The trench should be free of rock and debris, as should the soil used to fill
the trench. Engineer equipment should not be used to fill the trench
because damage may occur to the cables and excess soil compaction may
prevent recovery of the cables during radar displacement.

Concealment

Maximum use of natural concealment, such as trees and shrubs, should be
considered in selecting a sight for the radar. Care should be taken to avoid
obstructions in front of the antenna that might attenuate the radar beam.
Buildings and other manmade structures can be used to conceal some
section equipment. Concealment is also affected by where the radar site is
located. The unit's IPB should identify likely enemy observation points.
When possible, radar sites should be selected that avoid direct observation
from these areas.

Communications

Communications between the radar and the supported unit will normally
be conducted using FM digital and/or voice communications over
SINCGARS or EPLRS. Electronic line of sight is required for FM
communications. Radar positions must have adequate line of sight to
facilitate FM communications with the supported unit. Further, radar
positions must be in range of the organic communications or
retransmission support must be provided

RECONNAISSANCE

The radar section leader conducts reconnaissance of general positions
areas received from the controlling FA headquarters and selects actual
radar positions. The reconnaissance will normally include a map
reconnaissance, a site analysis using the FireFinder Position Analysis
System (FFPAS), and a ground or air reconnaissance if time permits. At a
minimum, a map reconnaissance and FFPAS analysis should be
conducted. FFPAS is an excellent tool. However, it cannot replace the
information gained from an actual ground or air reconnaissance. An actual
reconnaissance is invaluable in determining the conditions in the position
area and along movement routes.

MAP RECONNAISSANCE
The map reconnaissance is used to determine the following:

o Tactical situation in the position area. This requires a thorough
review of the situational template and operational graphics. This



review should identify contaminated areas, obstacles, minefields,
known friendly and enemy locations, enemy observation posts, and
enemy avenues of approach.

e Routes into and out of the position area.

o Identifying landmarks that can aid in hasty survey and navigation.

e Bridges, fords and bypasses leading into and out of the position
area.

e Possible ambush and controlling terrain sites.

e Units that may be operating in the vicinity that may assist with
security or medical assistance.

o Tentative radar sites for ground reconnaissance.

e Inter-visibility lines that may provide screening crests.

o Contour lines to provide information about ground slope.

o Significant terrain features that may enhance survivability or
degrade radar performance.

e Possible alternate positions.

FFPAS ANALYSIS

Once tentative radar sites are determined, FFPAS is used to analyze the
suitability of the site. FFPAS can provide the following information:

e Screening crest.

e Mask angle.

o Electronic line of sight.

e Optimum search fence.

o Estimated performance of the radar.
e Slope of the terrain.

GROUND RECONNAISSANCE

A ground reconnaissance should follow the map reconnaissance to
determine passability of movement routes, validate position suitability,
and facilitate the rapid occupation of the position. The ground
reconnaissance is based on the factors of METT-TC and the technical and
tactical considerations that influence radar operations. During the ground
reconnaissance the radar section leader or section chief should accomplish
the following:

e Determine routes of ingress and egress to the position area.

e Search and mark the area for obstacles and mines.

e Determine alternate positions and rally points.

e Determine the exact locations for the ATG and OC.

e Select a location for the PDG that minimizes its effects on
operations.

e Determine vehicle locations that facilitate displacement.



e Measure and evaluate the screening crest.
e Obtain survey control to support MAPS/GPS requirements.
e Provide local security.

SURVIVABILITY CONSIDERATIONS

Survivability of the radar must be considered when selecting radar
positions. Radars are susceptible to enemy ground attack, air attack,
indirect fires and electronic warfare. A through IPB will identify possible
threats.

GROUND AND AIR ATTACK

The radar section can take precautions to protect itself against ground and
air attacks. The best protection against a direct attack is to position the
radar in areas that prevent direct observation by enemy forces. This is
important since most attacks by indirect fire or special purpose forces are
initiated as a result of direct observation. Positioning outside of known
enemy avenues of approach and air axes of advance will help avoid attack
by enemy ground and air forces. Security measures may include dedicated
maneuver forces or military police to provide on-site protection, or mutual
support provided by units in the vicinity of the radar position. Mutual
support arrangements might consist of early warning or incorporation of
the radar in the supporting unit's defense plan. In addition, the radar
section can protect itself by using cover and concealment. Selecting
positions with natural or existing manmade cover and concealment is best.
Engineer assets may also be tasked to provided prepared positions.

ELECTRONIC WARFARE

The radars electromagnetic signature makes it susceptible to electronic
attack and radio direction finding (RDF). Standard signal security
procedures can reduce the radar vulnerability to RDF. Detection by air and
ground-based EW systems may present a greater problem. The IPB will
identify known EW threats to the radar. Possible EW threats may include
the IL-20 COOT (air), NRS-1, and NRS-X (ground systems). These
systems are found in former Soviet-bloc countries. Selecting sites that
lower the radar's electronic signature helps protect the radar against ECM
threats.

Occupy Optimum Sites

The best countermeasure to enemy EW is to occupy optimum sites. An
optimum site is one in which the radar is emplaced on level terrain having
a gentle downward slope for the first 200-300 meters in front of the radar
then a sharp rise to a screening crest.



Screening Crest

The use of a screening crest is critical when an enemy has ECM
capabilities. The screening crest diffracts the radar beam making if
difficult to determine the direction of the radar beam.

Double Screening Crest

Tunneling

The use of two screening crests makes the radar more difficult for the
enemy to locate. The second crest further diffracts the radar beam making
it more difficult to accurately locate the radar.

Tunneling is the technique of reducing the side, top, and back lobes of
radiation by careful site location. Tunneling is accomplished by sighting
the radar where vegetation is located to the sides and rear of the radar
antenna. Tunneling may also be accomplished by digging-in or
sandbagging the position. The use of tunneling will reduce vulnerability to
direction finding of side lobe radiation.

Orient on Soft Background

If there are no terrain features or vegetation to reflect or absorb the radar
beam beyond the target area, the background is open. Unrestricted access
to non-reflected radar beams is an ideal situation for enemy DF operators.
Orienting on a soft background such as foliage, tree lines or brush reflects
the radar beam and makes it more difficult to DF. Hard backgrounds such
as rock, buildings, bunkers or other structures also reflect radar beams.
However, soft backgrounds are better than hard backgrounds. The
reflection of radar beams causes a phenomenon known as the multipath
effect. During reflection the beam is bent and phase shifting occurs. This
results in the same signal being received from multiple directions and out
of phase making the signal more difficult to DF. The optimum background
is an open background above a screening crest.

Reduce Radiating Time

The shorter time the radar transmits the lower the probability that the
enemy will DF and obtain a fix on the radar. Transmission time should be
reduced based on the enemy's detection capabilities to prevent being
acquired. As a general rule, continuous radiation time should not exceed
two minutes when the enemy has ECM capabilities. The radar
survivability matrix in Table 4-7 can be used as quick reference to
determine the total amount of radiation time from a position. Total
radiation time should be adjusted based on the tactical situation. In
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situations with no ECM threat, continuous radiation should be the norm.
The survivability flow chart in Figure 4-28 provides a detailed process for
evaluating the electronic threat and determining total radiating time.

Table 4-7. Survivability Matrix
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Figure 4-28. Survivability Flowchart

Operating Through Electronic Countermeasures



Operating through electronic countermeasures consists of detecting the
presence of jamming or interference and performing actions to minimize
or eliminate the effects of jamming.

Q-36. The radar indicates jamming by displaying a vertical line at the
jamming azimuth on the operational display, by a printed jam strobe
message, the INTFR/JAM indicator being lit on the operations screen, or
for some types of jamming, displaying many short duration tracks on the
monitor. To avoid degradation of radar performance the following tactics
may be used:

e Turn on the radar's electronic counter countermeasures (ECCM)
feature.

e Avoid operation within line of sight or in the same sector as the
jammer.

e Operate on a different frequency than the jammer.

o Use deception.

Turning on the radar's ECCM functions allows the operator to activate the
jam strobe and pulsed interference rejection functions. The jam strobe
identifies jamming and identifies the azimuth of the jamming while pulsed
interference rejection helps filter out interference from the jammer. If
pulsed interference rejection doesn't work the other tactics can be
implemented. Line of sight issues can be avoided by selecting optimal
radar sights. Relocating a radar to avoid jamming may or may not be
possible based on the tactical situation. Changing radar frequencies will
sometimes help avoid the jammer's operating frequency. Increment
frequencies one at a time and determine from the jam strobe indicator if
the jammer is still present. Increase the frequency, starting at the lowest
frequency, the least amount necessary to avoid degrading the radar's
performance. If these steps don't work, it may be possible to fool the
jammer by ceasing to radiate for a few minutes. Change frequencies then
resume operations. This may help prevent the jammer from staying on the
radar's operating frequency.

Q-37. The tactics for working through ECCM for the Q-36 are applicable
to the Q-37. Further, the Q-37's jam strobe and pulsed interference
rejection functions are similar to the Q-36. In addition, the Q-37 has a
clear channel sensing (CCS) function. CCS is automatically turned on
when the radar's operational program is entered. CCS passively scans the
radar's 49 search beam positions using all 15 frequencies of each beam
position and determines which frequencies are free of jamming or
interference. A frequency report is provided to the operator. During
operations, the CCS function disables frequencies and provides operator
alerts based on the radar frequency mode in use. There are three frequency
modes. They are:



o Single frequency.
o Diversity (the normal operating mode).
e Electronic countermeasures avoidance (ECMA).

In single frequency mode, the radar operates on a single frequency for all
beams. If jamming is detected on the frequency, CCS activates the
DEGRADED/PRFM warning light indicating the radar is operating in a
degraded mode. In diversity mode, a different frequency is used for each
beam position. Up to five frequencies can be selected by the operator for
each beam position. When operating in diversity mode, CCS disables
individual frequencies within beam positions to avoid jamming. When
only one frequency remains and it is not clear, CCS activates the
DEGRADED/PRFM warning light. Finally, the radar can be operated in
the ECMA frequency mode. This mode is used to combat ECM when
ECM is seriously degrading the radar's performance. It should only be
used under this condition because ECMA mode degrades the radars
performance. In this mode, radar frequencies and beam positions are
selected at random.

ANTIRADIATION MISSILES

Antiradiation missiles (ARM) can pose a significant threat to radars. US
ARM employment uses the AGM-88 High speed Antiradiation Missile
(HARM). Coalition Forces also employ the Alarm, Armat, AS-6, AS-9,
AS-11 and AS-16. (Note: HARM and ARM can be used interchangeably,
but the US exclusively uses the term HARM.) ARMs are of particular
concern because friendly aircraft may inadvertently attack a radar (or
"emitter") if unaware of its presence and operating frequencies. For
example, if aircrews are unaware that an AN/TPQ-36 is radiating in the
aircraft's area of operations it may be engaged as a possible SA-6 radar
and attacked. Further, coalition aircraft may not have the ability to
discriminate between enemy and friendly radar signatures exacerbating the
risk to friendly radars. Danger to friendly radars may occur during
situations where JSEAD is employed in support of deep maneuver
operations, aerial interdiction or when receiving close air support.
Coordination of radar information during the planning process can reduce
the risk to friendly radars. The targeting technician must ensure that
location is constantly updated and this information is passed to the
battlefield coordination detachment (BCD). The Corps EWO must be
cognizant of all emitters found on the battlefield, friendly, neutral and
threat. The electronic order of battle (EOB) must include all emitters and
be constantly updated to prevent a fratricide incident. It is imperative that
the planners ensure that all radar locations are identified and disseminated.
Pertinent information about radar in the AO can be submitted with the air
support request for preplanned missions and passed directly to the aircraft
by the ALO during terminal control of CAS. Information submitted for



preplanned missions is analyzed at the air operations center (AOC) and
aircraft rules of engagement (ROE) are developed and published in the
airspace control order (ACO) and the special instructions (SPINS) of the
air tasking order (ATO). The following information, as a minimum, must
be passed to AOC via the BCD to deconflict radar operations and ARM
employment:

e Radar type and purpose.

e Radar location.

e On-air/off-air times.

e Emitter parametrics.

e Frequency range.

e Pulse repetition frequency (PRF).
e Pulse repletion interval (PRI).

e Pulse width.

e Scan type/rate.

o Site specific patterns.

o Physical site set-up.

o Communications capabilities.

e Coordination frequencies and call signs.

If radar and ARM missions cannot be deconflicted, emitter shut down
techniques must be used during ARM employment. This process can be
tedious and time consuming. Preplanned CAS missions normally allow
sufficient time to coordinate shutdown. However, during immediate CAS
missions this may not be the case. The supported ground commander must
balance the risk of fratricide with the need for SEAD to support immediate
CAS. In some cases, the ground commander may decide it is neither
tactically sound, nor possible, to quickly and effectively shut down
friendly emitters. TTP for the employment of ARM are contained in FM
90-35, Multiservice Procedures for Antiradiation Missile Employment in a
Joint Environment. Table 4-8 contains the Q-36 and Q-37 radar technical
parameters for deconflicting radar operations and ARM employment.

Table 4-8. Radar Operational Parameters

e SRR

Radar Type

Pulse Doppler

Pulse Doppler

Frequency Range

9.37-9.99 Ghz

3.1-3.39 Ghz

PRF

7692.3 - 14,705 pps

2793.3 - 5050.1 pps

Pulse Width

1 millisecond

10.75 milliseconds
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Modulation Type Chirped pulses Chirped pulses
Peak RF Power Output 73.6 dBm minimum 120 kW min
Duty Cycle 0.012 0.041
LOCATION AVERAGING

Location averaging is a functional part of the radar operational program
that eliminates duplicate targets and prevents the loss of targets by
eliminating backlogs in the radar's temporary display queue. This function
is automatically turned on when the radar's operational program is loaded.
Nonetheless, location averaging can be turned off if a requirement exists
to identify target locations in close proximity to one another.

When a target is located it is placed in the temporary target queue pending
operator action. Targets remain in the temporary queue until the operator
stores or transmits the target. Storing or transmitting the target removes
the target from the temporary queue and places the target in permanent
storage. This frees space in the temporary queue. If the temporary queue
becomes full, all further target acquisitions are lost until space is freed in
the temporary queue. Location averaging automatically frees space in the
temporary queue by averaging new targets with targets in permanent
storage. If a new target is within 200 meters of a target in permanent
storage, the radar will automatically average its location with the target in
permanent storage, update the stored target's location, and remove the new
target from the temporary input queue. This saves space in the input
queue, eliminates duplicate targets, and saves permanent storage space. If
the new target does not correlate with a stored target, it is placed in the
temporary input queue pending operator action. Figure 4-29 demonstrates
the concept of location averaging.
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LOCATION AVERAGING
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Figure 4-29. Location Averaging

AUTOMATIC HEIGHT CORRECTION

Height correction is an essential function that must be performed to
accurately locate enemy weapons. Height correction is required because
the radar thinks the altitude of the target is the same as the high or low
datum plane depending on which was used to initialize the radar's
computer. Without height correction the radar will locate a hostile weapon
by backtracking the trajectory until it intersects the datum plane used
during initialization instead of using the actual terrain altitude. This can

cause a significant error in target location.

The radar automatically performs height correction when digital terrain
data is available, accurate, and loaded into the system. In the absence of
digital terrain, manual height correction must be used. Figure 4-30

demonstrates the importance of height correction.
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Figure 4-30. Height Correction Example

In the example shown in Figure 4-30, the initial height in the height
display is 1000 feet (the height of the low datum plane), whereas the
actual weapon location height is 1500 feet. Therefore, the weapon location
indicated on the site map will be incorrect, and the height of this location
will not agree with the height indicated by the height display. If the correct
weapon location height of 1500 feet is known, it can be entered directly.
When the new height is entered, the backtracking solution moves along
the projectile trajectory to the intersection with the new height and that
new point becomes the displayed weapon location. When the height of the
location indicated on the site map and that indicated by the height display
agree, no further height correction is required and the displayed location is
correct.

AUTO CENSORING

The radar's auto censoring function is used during anticipated periods of
heavy enemy fire or when the radar begins locating more than 10 targets
per minute. Auto censoring maximizes the radar's ability to locate new
firing positions, saves computer-processing time and saves space in the
permanent target list. It accomplishes this by eliminating duplicate target
tracks that exceed a specified threshold count. When auto censoring is on,
the radar examines each new track for proximity to an existing weapon
location. If the new track is within 500 meters of a known target, and
exceeds the established threshold count, the track is dropped. The
threshold count is the maximum number of tracks allowed from a know
location. It can be set from 2-16 tracks. Normally, a lower threshold count
is established during periods of higher enemy fire. Care must be exercised
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when using auto censoring since this function causes the radar to ignore
acquisitions.

FIREFINDER POSITION ANALYSIS SYSTEM

The FireFinder Position Analysis System (FFPAS) is a computer tool that
facilitates the sighting and set-up of radars. FFPAS determines radar
coverage at a particular location by assessing the radar's ability to locate
different types of enemy weapons. FFPAS is capable of performing, in
minutes, calculations that require significantly more time when done
manually. The rapid analyses capability of this computer-based system
allows the radar section leader to quickly analyze alternative sites and
evaluate potential radar coverage. FFPAS significantly reduces the time
required to perform a detailed radar site analysis.

SITE ANALYSIS

The radar site is evaluated by specifying the position in the terrain
database. The radar operator positions the radar in FFPAS by specifying
the position's easting, northing and local reference datum on a pop-up
menu. On a second menu, the antenna's mechanical azimuth boresight, left
and right sector scan limits, and its minimum and maximum coverage
ranges are specified. This information is used to construct a terrain plot.
Figure 4-31 shows an example terrain plot.
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Figure 4-31. FFPAS Terrain Plot
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The white "+" at the center of this figure denotes the radar location, while
the annular wedge depicts the radar coverage zone for the selected site.
The terrain plot provides the operator with a topographic map of the area
around the radar. The color code can be quickly changed to match the
height characteristics of the local terrain or those of a small area on the
terrain plot. By clicking on a particular point, the easting, northing and
altitude of that point are provided to the user. The user can also magnify a
region of this plot by placing a rectangle zoom box around a desired area.
The user can now produce several additional plots to evaluate the radar
sighting, any or all of which can be active simultaneously. The screen
angle plot shown in Figure 4-32 shows a terrain profile.
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Figure 4-32. Screen Angle Plot

The screening crest as a function of range can be obtained directly from
this plot. The range to the terrain is color-coded. The rectangular box on
this plot denotes the left and right azimuth scan limits and the upper and
lower elevation scan limits.

Figure 4-33 shows a clutter plot. This plot shows where radar returns from
stationary objects can degrade radar performance.
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Figure 4-33. Clutter Plot
Weapon Location Analysis

FFPAS provides the ability to perform a computer analysis of the radar's
performance against probable enemy weapon location and aim points.

This allows the operators to assess the radar's sighting and set-up based on
battlefield intelligence in a variety of scenarios. FFPAS accomplishes this
task by first allowing the user to specify the weapon type, location and aim
point, and both the quadrant elevation (QE), and muzzle velocity for a
shot, and then by estimating the ability of the radar to determine the
location of the weapon.

FFPAS models several generic weapon types, including mortars, light,
medium and heavy artillery, and both light and heavy rockets. Also,
specific weapon types can easily be included in the system. FFPAS will
inform the operator if the shot parameters that have been input are not
within the capabilities of the weapon. For achievable shot's, all relevant
data (e.g., the distance from the weapon to the impact point, the range
from the radar to both the weapon and the impact point, etc.) are
displayed. The system automatically computes the minimum QE values.
The operator may then change the muzzle velocity or the QE value to
analyze other firing conditions. The maximum QE can be obtained at the
push of a button.

The weapon model parameters used in FFPAS include the allowable range
of values for muzzle velocity, atmospheric drag coefficients, and the radar



cross-sectional area (RCS) of the projectile as a function of its aspect
angle. This ensures the projectile's trajectory is correctly modeled and the
radar signal strength is accurately determined. Once a shot has been
specified, it can be overlaid onto all FFPAS plots.

Four additional pieces of information are provided to the operator on
FFPAS plots. They are:

e P (Solution): The probability that the radar will collect a sufficient
amount of data with a suitable target to interference ratio (TIR) to
solve weapon location equations.

e CEP: The circular error probable for the weapon location estimate.

e P (Location): The probability that the CEP will be within the
radar's specification.

e Condition Color: A simple means for characterizing the radar
performance through a green/yellow/red/black color code. The
condition color has been designed to give the user a rapid means of
assessing the sighting evaluation, especially under stressful
conditions. A thorough assessment of the results can then be
performed when time permits.

In addition to the data above, tabular data describing the radar
characteristics for both the projectile and the environment are provided for
each point along the simulated trajectory.

SAFETY CONSIDERATIONS

Safety is an important consideration when operating and working around
Firefinder radars. Possible safety concerns include radiation, wind, noise
and electrical hazards.

RADIATION

When the radar transceiver is energized, it poses a microwave radiation
hazard to personnel. The radiation hazard area for the AN/TPQ-36 radar
extends 5 meters in front of the antenna within a 1600-mil fan about the
boresight for all transmitting operations. For narrow-sector azimuth scan
angles less than 400 mils, an additional sector must be controlled to a
distance of 30 meters from the antenna. For fixed-beam mode, the hazard
area extends to a distance of 75 meters in front of the radar. The narrow-
scan hazard sector usually applies to friendly fire mode operations and
fixed-beam to certain maintenance operations. In addition, microwave
radiation may cause the accidental detonation of some types of live
ordnance out to 268 meters, especially those electrically armed or
detonated. If the radar is to be emplaced near an airfield or ammunition
site, liaison should be made with the organizations responsible for the



WIND

operations of those facilities. Microwave radiation poses the same types of
safety hazards for the AN/TPQ-37. However, the microwave radiation
produced by the AN/TPQ-37 poses a safety hazard at increased ranges.
The hazard area for the AN/TPQ-37 extends 7 meters in front of the
antenna within a 1600 mil fan about the boresight for all transmitting
operations. For narrow-sector scan, an additional sector must be controlled
out to 40 meters. For fixed-beam mode the hazard area extends out to 100
meters in front of the radar. Like the Q-36, the hazard area for electrically
armed or detonated explosives is 268 meters from the antenna for the full
1600 mil sector of scan.

Because of the large surface area of the AN/TPQ-36 antenna, high wind
velocity can cause serious safety hazards. Whenever wind velocity reaches
a constant 52 mph or gusts up to 75 mph during operations, the antenna
must be placed in the stowed position. When non-operational, the radar
must be stowed when winds reach 65 mph with gusts to 100 mph.
Camoutflage nets also should be lowered or removed to prevent damage to
equipment or injury to personnel. The same hazards exist for the AN/TPQ-
37. However, the radar must be stowed when the wind velocity reaches a
constant 40 mph with gusts up to 75 mph during operations. When non-
operational, the antenna must be stowed when winds reach 80 mph with
gusts up to 119 mph.

OTHER HAZARDS

Other hazards include noise and electrical hazards. Using hearing
protection when working around power generation equipment can mitigate
noise hazards. Finally, overhead power lines and improper grounding of
radar equipment can cause electrical hazards. To prevent these hazards,
radio antennas should be tied down during movement and position areas
should be selected that eliminate overhead electrical hazards. Further,
section equipment must be properly grounded during operation.



Chapter 5

Tactical Employment of Field Artillery Target
Acquisition Systems

This chapter discusses concepts and procedures pertinent to the tactical
employment of the field artillery target acquisition systems. The tactics,
techniques and procedures (TTP) contained in this chapter are applicable
to the traditional roles of target acquisition. TTP for stability operations
and support operations are discussed in Chapter 6.

SECTION I - RADAR EMPLOYMENT

Sound tactical planning is required to effectively cover the division zone
of responsibility with TA assets. TA planning is conducted at all tactical
levels as an integral part of the MDMP process. This ensures TA assets are
fully integrated into combined arms operations. The controlling FA
headquarters is responsible for employing TA assets in accordance with
the operational plan. This section discusses the tactical considerations for
employing radars.

COMMAND AND CONTROL

Command and control are often confused with command and support
relationships. Command and control is the exercise of authority and
direction by a properly designated commander over assigned and attached
forces in the accomplishment of the mission. Command and control
functions are performed through an arrangement of personnel, equipment,
communications, facilities, and procedures employed by a commander in
planning, directing, coordinating, and controlling forces and operations in
the accomplishment of the mission.

Command is the authoritative act of making decisions and ordering action;
control is the act of monitoring and influencing this action. While
command and control may be discussed separately for understanding, in
practice, command and control is a unified entity. The commander cannot
command effectively without control and cannot exercise control without
command. The commander uses command and control, which includes the
staff, to make effective decisions, to manage the uncertainty of combat, to
employ military forces efficiently, and to direct the successful execution
of military operations. In short, the goal of command and control is
mission accomplishment.
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Control is the dissemination of the commander's decisions, guidance, and
intent with subsequent supervision and adjustment of subordinate forces'
execution to ensure compliance with the commander's intent. Control may
take place before, during, and after operations. Control may be exercised
directly or indirectly by directive, plan, or procedure. Information and
time are critical to control. The commander, with the help of his staff, uses
control to regulate forces and functions of subordinate and supporting
units in military operations to ensure mission accomplishment. Control is
based on situational information, such as mission, enemy, terrain, troops,
time available, and civil considerations (METT-TC), from all sources. The
commander uses this information to adjust the resources, concept, or
objective of the plan or to exploit success in operations. Staffs help
commanders exercise control by:

e Acquiring and applying means to accomplish the commander's
intent.

e Defining limits.

e Determining requirements.

e Allocating means.

e Monitoring status and performance and reporting significant
changes to the commander.

o Developing specific guidance from general guidance.

o Forecasting change.

Command and control is facilitated by establishing an organization for
combat that ultimately assigns a command relationship to every TA asset.
There are three command and control methodologies for employing TA
radars. They are:

o Centralized control at the DIVARTY or FA brigade.
e Decentralized control by attaching radars to a subordinate FA unit.
o Combination of centralized and decentralized control.

The command and control methodology used is based solely on mission
requirements.

CENTRALIZED CONTROL

TA assets may be held under the centralized control of the division
artillery or its reinforcing FA brigade. Centralized control optimizes
coverage to support the commander's intent. Under centralized control, the
S2 in concert with the counterfire officer/targeting officer will:

o Designate a general position area, sector of search, and zones for
each radar.
o Establish cueing guidance.



o Designate cueing agents.
e Control radar movement.
o Designates who receives radar targets.

When the FA brigade has control of TA assets, the division artillery
should provide the target processing element from the TAB with its
associated equipment to the FA brigade. Like the division artillery, the FA
brigade headquarters does not have an organic target processing element
and thus does not have target processing capability without augmentation.
Regardless of which headquarters exercises control, subordinate battalions
may be tasked to provide logistical, survey, and security support because
of the dispersal of radars across the division.

DECENTRALIZED CONTROL

Under decentralized control, TA assets are provided to subordinate units
for their direct control and employment. Q-36 radar sections are normally
attached to DS or reinforcing (R) FA battalions. When attached, the radar
is considered an integral part of the DS Battalion support package to the
brigade combat team (BCT). The FA battalion S2, in conjunction with the
targeting officer, controls the radar, executing the same responsibilities as
the division artillery S2 and counterfire officer. Q-36 sections are
responsible for covering the supported BCT zone of responsibility. The
BCT FSO and targeting officer coordinate mission requirements and
priorities with the S2 based on the BCT commander's guidance and intent.
Normally division artillery retains centralized control of Q37 radars.
However, Q-37 radars may be placed under the control of a multiple
launch rocket system (MLRS) battalion or other fire unit based on mission
requirements and the tactical situation.

COMBINATION CONTROL

Any combination of centralized and decentralized operational control of
radars may be used according to the situation. For example, two Q-36
radars may be assigned to the DS battalions supporting the two committed
BCTs while the remaining Q-36 and two Q-37s are kept under division
artillery control.

Regardless of the radar control option used, logistical support is a key
factor in tactical employment. Normally, TA radar sections are attached to
another FA unit for administrative and logistical support. For a discussion
of the logistical support entailed by such attachment, see Appendix H.

COMMAND RELATIONSHIPS
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TA assets are organized for combat to best meet the commander's intent
and accomplish the assigned mission. This is done by establishing
command relationships. The commander establishes command
relationships for TA assets in accordance with army doctrine. An
important consideration when selecting the command relationship is the
desired method of control. Radars may remain under the centralized
control of the controlling headquarters or decentralized control may be
established. Any combination of centralized or decentralized control may
be used based on the tactical situation.

Placing a TA element under another unit using one of the following
methods forms a command relationship: attachment, operational control
(OPCON), or tactical control (TACON). Command responsibilities,
responsibilities for service support, and authority to organize or reassign
component elements of a supporting force remain with the higher
headquarters or parent unit unless the authorizing commander specifies
otherwise. The command relationships and inherent responsibilities are
depicted in Table 5-1.

Table 5-1. Command Relationships

Inherent Responsibilities

o o Gaining
Relationship Tagk Positioned | Provides Maintains Prlor}tles unit can
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NOTE: Except when involving Multinational forces in NATO, then Parent Unit.

ATTACHMENT

Attachment is the placement of units or personnel in an organization
where such placement is relatively temporary. Subject to the limitations
imposed by the attachment order, the commander of the formation, unit, or
organization receiving the attachment has the responsibility to provide the
attached units with sustainment support above its organic capability.
However, the parent formation, unit, or organization normally retains the
responsibility for transfer, non-judicial punishment, courts martial and
human resources support such as strength accounting, promotions and
other essential personnel services.

OPERATIONAL CONTROL

Command authority that may be exercised by commanders at any echelon
at or below the level of combatant command is operational control
(OPCON). Operational control is inherent in command authority.
Operational control may be delegated and is the authority to perform those
functions of command over subordinate forces involving organizing and
employing commands and forces, assigning tasks, designating objectives,
and giving authoritative direction necessary to accomplish the mission.
Operational control includes authoritative direction over all aspects of
military operations and joint training necessary to accomplish missions
assigned to the command. Operational control should be exercised through
the commanders of subordinate organizations. Operational control
provides full authority to organize commands and forces and to employ
those forces, as the commander in operational control considers necessary
to accomplish assigned missions. Operational control does not, in and of
itself, include authoritative direction for logistics or matters of
administration, discipline, internal organization, or unit training.

TACTICAL CONTROL

Tactical control (TACON) is the command authority over assigned or
attached forces or commands, or military capability or forces made
available for tasking, that is limited to the detailed and, usually, local
direction and control of movements or maneuvers necessary to accomplish
missions or tasks assigned. Tactical control is inherent in operational
control. Tactical control may be delegated to, and exercised at any level at
or below the level of combatant command. Tactical control allows
commanders to apply force and direct the tactical use of logistics assets
but does not provide authority to change organizational structure or direct
administrative and logistical support.




SECTORS OF SEARCH

ZONES

Sectors of search are areas on the battlefield where radars focus their
capabilities. Sectors of search are determined during the IPB process and
refined in the decide function of the D3A cycle. During the decide
function, decisions are made concerning what targets should be acquired
and attacked, where and when targets are likely to be found, and who can
locate them. Doctrinal employment considerations, in conjunction with
templates and intelligence produced during the IPB process, dictate the
areas in which the radar search should be focused. The location of friendly
boundaries, fire support coordinating measures, and the common sensor
boundary (CSB) may also affect the assignment of search sectors.

Zones are a means of prioritizing radar sectors of search into areas of
greater or lesser importance. Zones focus radar coverage on the combined
arms commander's battlefield priorities. A zone is a geometric figure
placed around an area that designates the area as more, or less, important.
Four types of zones can be entered into a Firefinder radar:

e Critical friendly zones (CFZ).

o (all-for-fire zones (CFFZ).

o Artillery target intelligence zones (ATIZ).
e Censor zones (CZ).

Targets developed by the radar are displayed for transmission in order of
priority based on the zone from which they were developed. There are two
categories of zones, priority and censor. The Q-36 and Q-37 can store a
total of nine zones.

PRIORITY ZONES

CFZ

Priority zones are prioritized areas for locating hostile weapon systems.
There are three types of priority zones in order of precedence:

e Critical friendly zone (CFZ).
e (all for fire zone (CFFZ).
o Artillery target intelligence zone (ATIZ).

All other weapon firing locations identified by the radar are displayed
after locations identified within priority zones. Firing locations identified
within a CFZ or CFFZ generate a FM;CFF message. All other acquisitions
generate an ATI;CDR message.



CFFZ

ATIZ

A CFZ is an area established around a friendly unit or location that is
critical to the success of the combined arms commander's plan. When the
computer predicts an enemy round will impact in a CFZ, the radar
generates a call for fire on the location from which the round was fired.
This happens automatically unless overridden by the radar operator. A
FM;CFF message is sent to controlling FA headquarters as a priority 1
message. The CFZ provides the most responsive submission of targets to
the fire support system. The CFZ does not have to be within the radars
search zone.

A CFFZ designates a search area from which the commander wants to
attack hostile firing systems. A CFFZ would be placed around an enemy
fire support position identified by IPB as a HPT. A CFFZ generates the
second highest priority fire request. A target identified in a CFFZ
generates a FM;CFF priority 2 message. The commander may upgrade the
priority, to priority 1, for certain CFFZ. A CFFZ must be in the radar's
sector of search.

An ATIZ is an area in enemy territory that the commander wishes to
monitor closely. Any weapon detected in an ATIZ will be reported ahead
of all acquisitions other than those from CFZs or CFFZs. Detections from
an ATIZ generate an ATI;CDR.

CENSOR ZONES

Censor zones (CZ) are areas from which the radar is prohibited from
reporting acquisitions. A CZ is normally placed around friendly weapon
systems to prevent them from being acquired by other friendly radars. The
CZ is most often used in non-linear situations or during cross FLOT raids
or infiltration. Care must be used when employing a CZ since the radar
ignores all acquisitions coming from the CZ. This remains true even if the
hostile weapon is firing at a unit inside a CFZ. Figure 5-1 depicts the use
of a CZ.
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Figure 5-1. Censor Zone
DEVELOPING ZONE DATA

Zone data must support the tactical plan and satisfy the radars
requirements for data input. The DS battalion S2 and the targeting officer
develop zone data for the Q-36 and the counterfire officer develops zone
data for Q-37's. The data is entered and transmitted from the TOC to the
radar using the automated RDO (see Appendix G). The following
considerations apply when developing zone data:

e Up to nine zones can be entered in the radar. All zones may be of
one type or any combination of types.

e A zone must be defined by a minimum of three and a maximum of
six coordinates.

e An azimuth should not intersect the boundary of a zone more than
two times as shown in Figure 5-2.

e A radar zone cannot intersect or touch another zone.

e No more than two zones can be along the same search azimuth for
radars using the S-250 shelter. (See Figure 5-3).

e Grid coordinates must be listed and entered sequentially.

e Zone coordinates cannot fall outside the sector of search (except
for CFZ).
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ZONE MANAGEMENT

TA assets are employed to support counterfire operations. Counterfire is
part of the combined arms commander's overall battle plan and not a
separate operation. Radar zones are managed to comply with the
commander's guidance and intent and are an important part of force
protection and the prioritization of fire support efforts. Understanding the
maneuver commander's plan, and integrating fire support officers into the
development, refinement and triggering of planned zones is key to
successful radar zone management. Planning guidance may be found in a
number of different documents. These locations include the fires
paragraph, tasks to subordinate units and coordinating instructions of the
operations plan or order, and the fire support annex. Information from
these sources provides the necessary guidance and information to initiate
zone planning.

There is a distinct difference between zone management in the brigade
sector, and zone management in the division sector. At the brigade combat
team (BCT), BCT and task force FSOs are directly involved in the
planning, refinement and triggering of the zones. Accordingly, the BCT
FSE prioritizes BCT requirements and allocates radar zones to support the
scheme of maneuver. The planning for and availability of redundant radar
coverage by DIVARTY Q-37s is critical to the BCT's success. This
coverage must be included in planning guidance and coordinated as early
as possible.

The DIVARTY counterfire officer (CFO) is responsible for employing
division TA assets. Accordingly, he must be involved in the planning of
the BCT's counterfire operations and fully understand their TA support
requirements. The BCT FSE, targeting officer, and the DS FA battalion S2
must coordinate their requirements for available GS fires and additional
radar coverage with the DIVARTY CFO. Coordination between the
DIVARTY CFO and BCT targeting team members is crucial to the
success of the counterfire battle.

Basic guidelines for zone planning include:

e Use top down planning and bottom up refinement.

e Include the top down radar zone plan in the maneuver order.

o FSOs, S2s, and targeting officers conduct bottom up refinement
that reflects the developed situation template, force protection
priorities, and scheme of maneuver.

o The brigade targeting officer or division counterfire officer
manages zones by resolving duplication, time phasing zones by
priority, including zones on the FS execution/synchronization



matrices, and providing zones to radar sections via the radar
deployment order (RDO) or radar execution matrix.

o The radar section leader performs technical zone management at
the radar.

e Refine and update zones as the operation progresses.

ZONE MANAGEMENT PLANNING SEQUENCE

The following procedure provides a list of activities essential for
successful zone planning.

o Prioritize operational sector and scheme of maneuver events for
zone planning based on the commanders intent/guidance
(commander, FSCOORD, FSO, targeting officer and CFO).

e Develop zones during the course of action (COA) development
and the wargaming process (S2/G2, FSOs, targeting officers and
CFO).

e Approve and allocate zones to subordinate FSEs that support the
scheme of maneuver, meet the commander's priorities for force
protection and facilitate the engagement of high payoff targets
(commander, targeting team, FSE and CFO).

e Develop and assign decision points as triggers for the execution of
planned zones (S2, FSE, targeting officer).

e Incorporate decision points (triggers) for planned zones and radar
movement into the appropriate decision support template (DST),
synchronization/execution matrices and intelligence collection plan
(ICP) (S2/G2, FSO, FAIO, targeting officer and CFO).

e Refine to ensure nominated zones facilitate the scheme of
maneuver and the commander's intent for force protection
(commander, targeting team and CFO).

e Rehearse planned zones (radar movement, zone activation and
Counterfire Battle drill) during combined arms, FA technical and
fire support rehearsals (commander, FSCOORD, FSO, targeting
officer, G2/S2, radar and CFO).

o Refine zones during execution as the IPB improves or the scheme
of maneuver changes (FSOs, targeting officers, G2/S2 and CFO).

e Develop positioning guidance for the radar that optimizes the
probability of acquisition and supports the coverage of planned
zones (S2, S3, radar and CFO).

ZONE MANAGEMENT RESPONSIBILITIES

Responsibilities for radar employment and zone management must be
fixed to focus the planning process and execution. The combined arms
commander is ultimately responsible for counterfire and his staff's fixed
responsibilities must include:



e FSCOORD:

— Translates the commander's intent for force protection
and engagement of enemy indirect fire weapons.

— Ensures force protection and counterfire priorities are
articulated in the commander's fires paragraph to the
OPORD.

— Recommends zones to the commander during the
planning process.

o Targeting team:

— Synchronizes all target acquisition assets and zone
development to facilitate the D3 A process.

— Ensures planned zones are synchronized with the
applicable elements of the High Payoff Target List,
(HPTL).

— Allocates, verifies, and updates zones to ensure the
commander's intent for force protection and engagement is
met.

— Assigns cueing agents corresponding to NAls, TAls,
PIRs and IRs associated with planned zones. The
designated cueing agents should be included in the RS&S
plan and be in position to trigger activation of the zone.

o FSOf/targeting officer:

— Provides guidance to lower echelon FSOs/targeting
officers and solicits force protection measures - CFZs.

— Ensures priorities and triggers are developed for the
activation and inactivation of zones.

— Integrates planned triggers into the appropriate
DST/synchronization matrixes.

— Incorporates planned zones into the combined arms and
fire support rehearsals.

— Ensures zones are sent to S2s/CFOs for inclusion in the
radar deployment order (RDO).



e Operations officers (G3/S3):

— Incorporates decision points, planned zones, and radar
movement into the DST and synchronization matrix.

— Ensures the TA TAB to the Field Artillery Support Plan
includes coordination measures for zone development and
radar positioning.

— Ensures land management for the radars is coordinated
with maneuver elements.

— Determines attack guidance and firing unit assignment to
support the responsive engagement of counterfire
acquisitions.

— Monitors range capabilities of both the acquisition agent
(radar) and engagement systems to ensure positioning and
movement supports the counterfire plan (zones/force
protection priorities).

e Task force FSOs:

— Develops priority zones to support the task force plan -
CFZs/CZs.

— Nominates zones to the brigade commander
(FSO/targeting officer) for approval and priority.

— Develops precise triggers along with identifying and
assigning cueing agents for priority zones.

— Ensures the developed triggers are incorporated into the
supported units DST/synchronization matrix.

— Establishes ownership and responsibility for the zones.

— Ensures any changes to the scheme of maneuver are
compared against the planned zones.

— Ensures refinement is completed and sent to the DS FA
battalion S2 for transmission to the radar.

— Activates and refines zones during execution.

e DS battalion S2:



— Develops CFFZs based on the templated enemy artillery
positions and known intelligence data.

— Nominates zones to the targeting team for approval and
inclusion into the ICP.

— Receives approved zones from the BDE FSO/targeting
officer for inclusion into the RDO.

— Constructs radar employment plan and RDO in
conjunction with the radar section leader.

— Refines zones as IPB improves or the scheme of
maneuver changes (updates RDO).

e Radar section leader:

— Ensures the capabilities/limitations of the radar system
are considered during the planning process.

— Selects radar positions that support the coverage of the
planned zones and facilitates movement to support the
scheme of maneuver.

— Identifies zone restrictions violated during the planning
process.

— Performs technical zone management of the radar
employment plan.

COMMON SENSOR BOUNDARY

Target duplication between Firefinder radars is likely during combat
operations. In addition, the sheer volume of targets passed from the radars
may overwhelm the targeting element, especially if the radars are under
centralized control. An effective method of reducing or eliminating target
duplication is to establish a common sensor boundary (CSB). The CSB is
established by the counterfire headquarters and divides TA search areas
into acquisition management areas for Q-36 and Q-37 systems. The CSB
is generally depicted by using: a grid line, phase line, or major terrain
feature. Q-36 radars should not limit their maximum range to the CSB or
establish CFFZs beyond it. Likewise, Q-37 radars should not limit their
minimum range to the CSB or establish CFFZ short of it. When possible,
the CSB should be positioned in conjunction with the coordinated fire line
(CFL). This eliminates the requirement to clear Q-37 generated fire
missions. The CSB is not a fire support coordinating measure. It is a zone



CUEING

management tool used by the counterfire headquarters to enhance the
effectiveness of radar coverage.

The following factors influence the placement of the CSB:

e Availability of attack systems.

e Range of attack systems.

e Range and operational mode of TA radars.

e Known and suspected locations of enemy indirect fire systems.
e Type and availability of munitions.

The location of the CSB is adjusted based on the tactical situation.
Repositioning of radars, changing enemy situations, and the establishment
or deletion of fire support coordinating measures (FSCM) may dictate
adjustment or deletion of the CSB. Figure 5-4 shows the use of the CSB.
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Figure 5-4. Common Sensor Boundary

Cueing is the process designed to prompt or notify the radar to begin
radiating to acquire hostile fire. Determining when and how to best cue the
radar is one of the most difficult planning decisions. There are as many
different methods to cue a radar as there are situations when it should be
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cued. Targeting technicians, S2/G2s and FSOs must establish cueing
guidance based on the maneuver commanders guidance. Both authority to
cue and priority for cueing requirements must be clearly understood.
Planned random schedules based solely on hours of the day are not
recommended and are usually ineffective. Unnecessary cueing subjects the
radars to enemy direction finding. Therefore, cueing should be event
driven to provide maximum support during critical phases of the battle.

The cueing of radars may be centralized or decentralized. Centralized
cueing routes all cueing requests through the radar controlling
headquarters. Centralized cueing may be less responsive based on the
level of activity on communications nets and the number of nets the
request to cue must go through. During decentralized cueing, the
controlling FA headquarters establishes cueing guidance, to include
authorized agents, communication links, and conditions under which the
radar may be cued. At maneuver battalion or task force (TF) level, the
radar cueing instructions are given in the radar deployment order. At
maneuver brigade and above, where a written operation plan (OPLAN) or
operation order (OPORD) is used, the cueing guidance should be in the
TA tab to the FA support plan. When cueing agents other than FA assets
are designated, cueing guidance should be given in the basic order as
coordinating instructions or tasks to subordinate units.

The critical factor when planning radar cueing is responsiveness. Cueing
should allow the radar to locate enemy positions during initial volleys of
fire, preferably the first rounds. There are two techniques for cueing;
situational (pro-active), and demand (reactive). Situational and demand
cueing may be used separately or in combination.

SITUATIONAL CUEING

Situational cueing is the preferred technique for cueing radars and is the
most responsive. This method ties cueing to events and/or triggers that are
determined during the IPB and planning process. For example, during
offensive operations an event or trigger may be a breaching or air-assault
operation. In a defensive operation, cueing may be tied to suspected
enemy phases of fire depicted on the decision support template.
Situational cueing focuses the radar on the commander's intent and what is
critical.

DEMAND CUEING

Demand cueing is the activation of a radar once the enemy is known to
have begun firing. For demand cueing to be effective, cueing agents must
be designated and a responsive communication system between the agents
and radar established. Specific cueing guidance must also be established to



fully exploit the radars capabilities and minimize or eliminate unnecessary
radiation. The situation will dictate who best can cue the radar and the
specific conditions under which it should be cued. Possible cueing agents
may include:

o Combat observation/lasing teams or strikers.
e Forward observers (FOs); (FISTS).

e Observers inOH-58D helicopters.

o Rear area CPs.

o Brigade or division-level EW systems.

e Scouts.
o G2/S2s.
e FSOs.

e CFOs/targeting officers.

Cueing must be based on real-time information so that the radar has a high
probability of tracking projectiles when it is turned on. Consider the
situation where a task force FSO is designated as a cueing agent (refer to
Figure 5-5). The following events occur:

e 1 - The task force assembly area receives hostile artillery fires.

e 2 - The task force FSO immediately cues the radar.

e 3 - The radar responds and locates the hostile artillery firing on the
task force.

e 4 - The radar transmits a call for fire to the DS FA battalion.

e 5 -The battalion FDC executes the attack in accordance with the
established attack guidance.
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Figure 5-5. Demand Cueing

TARGET ACQUISITION RADAR ROLE DURING OFFENSIVE
OPERATIONS

The primary role of TA radars in the offense is to locate enemy targets for
attack by friendly fire support systems. During offensive operations,
particular attention must be given to planning TA operations to facilitate
future operations. TA planners must ensure a smooth transition from one
phase to the next by providing continuous radar coverage across the zone
of operations. Requirements for radar positioning and movement are
identified during the MDMP and tied to specific events. This allows
continuous coverage by facilitating mutually supporting coverage between
radars. The FSCOORD monitors this process closely to ensure that the use
of terrain, movements and radar zones are properly coordinated.

The first consideration for radar zones in the offense is CFFZs.
Establishing CFFZs facilitates immediate counterfire to suppress enemy
artillery that may disrupt the scheme of maneuver. CFZs may be planned
through the zone of operation or along the axis of advance and activated
when entered by friendly forces. This is particularly important in areas
where friendly forces are most vulnerable, for example, at river crossings,
breach sites or open areas.

Control of radars will generally be more decentralized to facilitate
command, control, movement, and cueing. The controlling FA
headquarters will designate cueing agents that can cue radars by calling
them directly. This is necessary to streamline the TA and counterfire effort
when committed maneuver forces may be particularly vulnerable to
enemy indirect fire.

TARGET ACQUISITION RADAR ROLE DURING DEFENSIVE
OPERATIONS

The primary role of TA radars in the defense is to provide target
intelligence and information to allow friendly forces to take force
protection measures and enable counterfire mission processing. TA
planners must also consider transitions to offensive operations such as
counterattacks. Positioning, task organization, and on-order missions
should facilitate transitions.

The first consideration is the use of the radar's zone capabilities to provide
coverage for critical units or installations using CFZs. The combined arms
commander should indicate the assets that are deemed essential to ensure
mission accomplishment. If the commander does not identify these assets,
the FSO or targeting officer must query the commander for the necessary



guidance. Once the guidance is obtained, the information is passed to the
controlling FA headquarters for implementation.

The second consideration for the use of zones is areas in which to use
CFFZs. On the basis of IPB and other target indicators, CFFZs are used to
monitor suspect areas from which enemy artillery fires may jeopardize the
mission. This facilities the use of counterfire to suppress, neutralize or
destroy those targets.

ATIZ may be established in areas where we are not sure about enemy
artillery and need to develop the situation. They can also be used in areas
of suspect enemy artillery that the commander wishes to monitor closely
but are out of friendly artillery range. Finally, a CZ might be used around
friendly artillery or mortar positions when their location would expose
them to detection by friendly Firefinder radars.

RADAR TASKING PROCEDURES

There are several methods for specifying coverage for radar sections. They
include the radar deployment order (RDO), the radar execution matrix,
and the AFATDS RDO format. All three methods provide the required
information for conducting radar operations. However, the primary
method for orienting radars is digitally using the AFATDS RDO. IFSAS
equipped units may routinely use the radar execution matrix or the
traditional RDO. However, IFSAS equipped units can use the
SPRT;FILTER and SPRT; SEARCH formats to orient the radar. Detailed
procedures for using these methods of orienting radars is included in

Appendix G.

SECTION II - COUNTERFIRE OPERATIONS

Counterfire gains freedom of action for all friendly maneuver forces. It
can be accomplished by the fire support system using both lethal and
nonlethal means. Counterfire is not a separate battle. It is inseparably tied
to close and deep operations and is part of the overall combined arms fight
to achieve fire superiority. While a fine line may exist between counterfire
and attack at depth, once an indirect fire target is capable of affecting the
close fight, its attack is considered counterfire. Intelligence assets must be
prioritized to accurately locate targets. Attack assets (such as artillery,
mortars, close air support, attack helicopters, naval gunfire and EW assets)
must be brought to bear on the enemy total fire support system.
Counterfire is the combined arms commander's responsibility. The
FSCOORD is his primary advisor and executor. Field artillery target
acquisition exists to support the combined arms commander's scheme of
maneuver during the offense and provide radar coverage for his most
vulnerable assets during the defense. Effective use of target acquisition
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CORPS

enhances observation of critical terrain; for example, avenues of approach,
potential assembly areas, and possible enemy reconnaissance routes.
Combined arms commanders must emphasize that all combat information
must be reported through fire support as well as operational channels. The
commander ensures proper positioning of TA assets for optimal
probability of detection and maximum effectiveness of counterfire.

The corps' counterfire role is focused on deep, proactive, counterfire. In
most situations, the division orchestrates and executes counterfire in
support of corps close operations. The corps resources divisions to
conduct close counterfire operations. This allows an orderly and calculated
division of labor. Just as the division separates and deconflicts the radar
coverage and counterfire efforts of the division and maneuver brigades, so
must the corps deconflict the efforts of the corps and division. The corps
normally accomplishes this through the use of division forward
boundaries, phase lines, or simply by deconflicting specific target sets.
The corps normally assumes responsibility for locating and attacking army
artillery groups (AAG) and army groups of rocket artillery (AGRA) while
divisions locate and attack division artillery groups (DAG), although this
is not always the case.

Corps has a myriad of assets to conduct counterfire operations to include
elements of the corps artillery, corps aviation brigade, Air Force air
interdiction and reconnaissance sorties, Army reconnaissance and attack
helicopters, and EW. The corps facilitates the division counterfire fight by
allocating resources. These resources often include FA brigades, CAS,
attack helicopters, EW, and intelligence support. In the case of light
divisions, the corps provides divisions with a CTAD to provide Q-37
support. CTADs are allocated based on the number of assigned light
divisions. There aren't any CTADs or TABs allocated to the corps for
direct corps use. In some situations, and after careful consideration, corps
commanders may temporarily draw on divisional FA assets to support
corps counterfire operations. However, diversion of limited divisional
acquisition, processing, and attack assets entails the risk of their
destruction and non-availability to support division operations during
critical phases. Equally important is the timing of their return to divisional
control, particularly in the heat of battle. The return must be carefully
planned and coordinated.

Corps artillery contributions to the overall counterfire effort include the
responsibility to:

o Implement the organization for combat of corps artillery
counterfire assets by retaining FA assets at corps level or allocating



them to subordinate divisions in accordance with missions and
guidance issued by the corps HQ.

Supervise preparations and execution of counterfire responsibilities
by subordinate corps elements within counterfire sectors of
responsibility established concurrently with the designation of
maneuver boundaries and AOs for subordinate divisions. This
includes targets within a division's or adjacent unit's AO, if
requests for such support have been submitted and approved by
corps. Within capability, corps may also respond to requests for
additional fires from adjacent units.

Detect multiple rocket launcher battalions, helicopter forward
operating bases, and other counterfire targets with organic FA
assets, reinforced by collectors from the corps' military intelligence
brigade, long-range reconnaissance units, and special operations
forces (SOF).

Attack threat fire support systems with MLRS and cannon
battalions of corps FA brigades to a range of 30 km (60 km for
guided MLRS (GMLRS)). Beyond 60 km, ATACMS, Army
aviation, Air Force sorties, and ground maneuver forces may be
available for target attack.

Recommend the acquisition of additional sensor and attack assets
from echelons above corps (EAC), the joint task force (JTF)
commander, or other services.

Assess the success of efforts to protect friendly units from threat
fire support systems. As needed, recommend modifications to
intelligence collection and attack priorities to enhance force
protection through a more effective attack of enemy counterfire
targets.

By allocating corps assets, issuing attack guidance, and identifying corps
HPTs, corps influences how subordinate divisions fight their counterfire
battle. They can shape a division's counterfire effort by attacking threat FS
systems in depth, providing MLRS and ATACMS fires, and EW support.
Within divisional AOs, corps commanders:

Define areas of counterfire responsibility by establishing
boundaries for subordinate units.

Provide IPB products and critical intelligence information
developed at corps or higher and adjacent HQ.

Attack targets nominated by the divisions or tasked by corps.
Corps, after coordination with division FSEs, may attack threat FS
targets within divisional AOs by massing fires to achieve required
effects (for example, massing fires to neutralize a reconnaissance
strike complex). Also, procedures for attacking threat systems
firing across boundaries must be coordinated. However, in all



DIVISION

cases the division must orchestrate and give final approval for all
corps fire missions within its AO.

o Provide divisions with additional assets for detecting and attacking
threat FS systems.

A detailed discussion of corps counterfire operations is contained in FM 3-
09.6.

Counterfire responsibilities at the division essentially mirror those at
corps. Successful prosecution of the divisional counterfire battle destroys,
neutralizes, or suppresses hostile indirect fire systems in both offensive
and defensive operations, thereby protecting friendly elements from the
effects of enemy artillery fires. This, in turn, provides friendly combined
arms forces with the necessary freedom of action and flexibility to
prosecute the direct firefight relatively unencumbered by threat artillery
fires. This is particularly critical for light units and any mechanized
elements conducting dismounted operations, e.g., breech operations.

Since most threat FA systems are located in a division's AO, the
preponderance of counterfire takes place within this area. Divisional
organic FA counterfire assets are limited to the division multiple launch
rocket system (MLRS) battalion in heavy divisions supported by its
organic TAB. One of the two FA brigades that will normally augment a
DIVARTY in an attached or reinforcing status will normally be designated
as the counterfire headquarters and be given the responsibility for planning
and executing the division's counterfire battle. However, even in this case,
the DIVARTY commander as division FSCOORD retains overall
responsibility for orchestrating the division's counterfire effort. A detailed
discussion of division counterfire operations is contained in FM 3-09.5.

ROLE OF FA BRIGADES IN DIVISION COUNTERFIRE OPERATIONS

Unless specifically task-organized, FA brigades do not possess organic TA
capabilities. If divisions assign reinforcing or attached FA brigades the
counterfire role, the division must augment the brigade HQ with
acquisition and processing assets in the form of Firefinder radars and the
TAB/CTAD target processing section. Assignment of the counterfire
mission should receive prior corps artillery concurrence to ensure
availability of the FA brigade to perform the counterfire role for the
duration of the operation.

IBCT AUTONOMOUS OPERATIONS



The Army's transformation to an objective force has created designs for
interim BCT (IBCT) and divisions. The interim force designs place the Q-
36 and Q-37 in the IBCT adding flexibility and enhanced force
capabilities. The IBCT may employ its radars while operating as an
autonomous force, early entry force, or as part of an interim division force.
When acting as an early entry force, the IBCT would perform its own
counterfire operations in the same manner as a traditional division. The
main differences are:

e The IBCT has fewer radars, one Q-36 and one Q-37.

e May or may not have counterfire support from a division.

e Fires and effects coordination cell (FECC) performs functions as
the counterfire headquarters.

In the IBCT, the FECC positions and tasks radars based on IPB and the
commanders guidance. The Q-36 radar is positioned to acquire mortars
and short-range artillery while the Q-37 radar is positioned to acquire
longer-range artillery and rockets. Deconfliction of coverage in
autonomous operations is simple since the FECC controls both radars.
Even so, a CSB might be established to segregate Q-36 and Q-37 coverage
areas. If established, the CSB should be placed in conjunction with the
IBCT coordinated fire line when possible. This eliminates the need to
clear acquisitions before firing. Radar zones are established in the
traditional method based on operational needs. In more non-linear
situations, call for fire zones (CFFZ) may be pre-cleared to facilitate target
attack. A non-linear battlespace may place the radars in a firebase type
situation instead of a typical zone of action. The CSB might be a circle
surrounding the force with the Q-36 acquiring targets inside the circle and
the Q-37 acquiring targets outside the circle. Figure 5-6 depicts this
concept.
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IBCT Counterfire Operations

Traditional Non-linear
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